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(54) METHOD AND DEVICE FOR IIVIAGE PICKUP 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and a 
device for image picl<up which simultaneously, very 
accurately, and simply determine three-dimensional 
position and direction of an image pickup unit and then 
easily combine images. 

SOLUTION: LED 102, 103. and 109 are in advance 
attached to three points (A. B. C) of an image pickup unit 
101 as marks and blinked by an emission timing 
controller 104 on respective different timings. Two two- 
dimensional sensors 106 detect each mark on its 
corresponding timing. A computing mechanism 107 
calculates three-dimensional positions of the three points 
based on the two images created by the two two- 
dimensional sensors, and in the basis of the results 
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calculates simultaneously the three-dimensional position, direction, and rotating angle in 
relation to the azimuth axis of the image pickup unit 101 during image pickup. A recording 
mechanism 108 records the three- dimensional obtained position, direction, and rotating angle 
corresponding to an image photographed under the situation. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The image pick-up approach characterized by what two or more marks put on an image pick- 
up unit beforehand, said mark detects from two or more directions of external, and the three-dimension 
location of said image pick-up unit which calculated based on the three-dimension location of said mark 
for which it asked from the result of said detection, or the three-dimension location of said niark, bearing 
or the three-dimension location of said image pick-up unit and bearing, and an angle of rotation match 
with the photography image of said image pick-up imit, and record or output for. 
[Claim 2] The image pick-up unit which put two or more marks, and two or more sensors for detecting 
said mark from the outside. The count means for calculating and searching for the three-dimension 
location of said image pick-up xmit or the three-dimension location of said image pick-up xmit, bearing 
or the three-dimension location of said image pick-up imit and bearing, and an angle of rotation based on 

detection result in said sensor. The three-dimension location of said image pick-up unit for which 
connected to said count means and it asked with said count means. Or image pick-up equipment 
characterized by having a means to match the three-dimension location of said image pick-up unit, 
bearing or the three-dimension location of said image pick-up unit and bearing, and an angle of rotation 
with the photography image of said image pick-up unit, and to record or output them. 
[Claim 3] Put two or more marks on an image pick-up unit beforehand, and mark bearing which results 
in said mark seen from two or more extemal locations is detected. The three-dimension location of said 
image pick-up imit calculated based on the three-dimension location of said mark for which it asked 
from the result of said detection, or the three-dimension location of said mark, bearing or the three- 
dimension location of said image pick-up unit and bearing, and an angle of rotation The image pick-up 
approach characterized by what it matches with the photography image of said image pick-up unit, and 
is recorded or outputted. 

[Claim 4] Two or more mark bearing detection devices for detecting mark bearing which results in said 
mark regarded as the image pick-up unit which put two or more marks from two or more external 
locations. The count means for calculating and searching for the three-dimension location of said image 
pick-up unit or the three-dimension location of said image pick-up unit, bearing or the three-dimension 
location of said image pick-up unit and bearing, and an angle of rotation based on the detection result in 
said mark bearing detection device, Image pick-up equipment characterized by having a means to match 
with the photography image of said image pick-up unit the three-dimension location of said image pick- 
up unit for which connected to said count means and it asked with said count means, bearing or the 
three-dimension location of said image pick-up unit and bearing, and an angle of rotation, and to record 
or output them. 

[Claim 5] Add two or more marks to an image pick-up unit, and the distance to said two or more marks 
from two or more distance detection devices installed in the perimeter of said image pick-up unit is 
detected, respectively- The image pick-up approach characterized by what the three-dimension location 
of two or more of said marks calculated based on said detected distance or the three-dimension location 
of said image pick-up imit, bearing or the three-dimension location of said image pick-up unit and 
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bearing, and an angle of rotation are matched with the photography image of said image pick-up unit, 
and are recorded or outputted for. 

[Claim 6] The image pick-up unit which added two or more marks, and the distance detection device in 
which the distance which is installed in the perimeter of said image pick-up unit, and reaches the mark 
location on said image pick-up unit is detected, respectively, A coimt means to calculate the three- 
dimension location of said mark or the three-dimension location of said image pick-up unit, bearing or 
the three-dimension location of said image pick-up imit and bearing, and an angle of rotation based on 
said detected distance. The three-dimension location of the mark which coimected to said count means 
and was calculated with said count means, Or image pick-up equipment characterized by having a 
means to match the three-dimension location of said image pick-up unit, bearing or the three-dimension 
location of said image pick-up imit and bearing, and an angle of rotation with the photography image of 
said image pick-up miit, and to record or output them. 

[Claim 7] While preparing two or more marks for the perimeter of an image pick-up unit beforehand, the 
mark bearing detection device for detecting bearing to said mark to said image pick-up unit Two or 
more installation, Mark bearing which results in said mark seen from the location of said mark bearing 
detection device on said image pick-up unit is detected. The three-dimension location of said mark 
bearing detection device calculated based on said detected mark bearing. Or the image pick-up approach 
characterized by what the three-dimension location of said image pick-up unit, bearing or the three- 
dimension location of said image pick-up unit and bearing, and an angle of rotation are matched with the 
photography image of said image pick-up unit, and are recorded or outputted for. 
[Claim 8] Two or more marks beforehand prepared for the perimeter, and two or more mark bearing 
detection devices in which mark bearing to said mark is detected. Based on said mark bearing regarded 
as the image pick-up unit which attached said two or more mark bearing detection devices from said 
mark bearing detection device detected according to said mark bearing detection device, the three- 
dimension location of said mark bearing detection device. Or the three-dimension location of said image 
pick-up unit, bearing or the three-dimension location of said image pick-up imit and bearing, and a count 
means to calculate an angle of rotation. Image pick-up equipment characterized by haA^ng a means to 
match the three-dimension location of said said calculated mark bearing detection device or the three- 
dimension location of said image pick-up unit, bearing or the three-dimension location of said image 
pick-up unit and bearing, and an angle of rotation with the photography image of said image pick-up 
unit, and to record or output them. 

[Claim 9] While adding two or more sensors to an image pick-up xmit, two or more marks are 
beforehand prepared for a perimeter. Calculated from the result of having caught said mark by said 
sensor and having caught said mark. The image pick-up approach characterized by what the three- 
dimension location of said sensor to said mark or the three-dimension location of said image pick-up 
unit, bearing or the three-dunension location of said image pick-up unit and bearing, and an angle of 
rotation are matched with the photography image of said image pick-up unit, and are recorded or 
outputted for. 

[Claim 10] The image pick-up unit which added two or more sensors, and two or more marks prepared 
for the perimeter, A count means to calculate the three-dimension location of said sensor to said mark or 
the three-dimension location of said image pick-up unit, bearing or the three-dimension location of said 
image pick-up unit and bearing, and an angle of rotation from the result of having caught said mark by 
said sensor. Image pick-up equipment characterized by having a means to match the three-dimension 
location of said said calculated sensor or the three-dimension location of said image pick-up unit, 
bearing or the three-dimension location of said image pick-up unit and bearing, and an angle of rotation 
with said photography image of an image pick-up unit, and to record or output them. 
[Claim 1 1] While adding two or more distance detection devices in which the distance to a mark is 
detected to an image pick-up unit, two or more marks are arranged around beforehand. Detected the 
distance which results in said mark seen from the location of said distance detection device, and 
calculated from the result of said detection. The image pick-up approach characterized by what the 
three-dimension location of said mark or the three-dimension location of said image pick-up imit, 
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bearing or the three-dimension location of said image pick-up unit and bearing, and an angle of rotation 
are matched with the photography image of said image pick-up unit, and are recorded or outputted for. 
[Claim 12] The image pick-up unit which added two or more distance detection devices in which the 
distance to a mark was detected. The three-dimension location of the distance which results in two or 
more marks installed in the perimeter, and said mark seen from the location of said said detected 
distance detection device to said mark. Or the three-dimension location of said image pick-up unit, 
bearing or the three-dimension location of said image pick-up unit and bearing, and a count means to 
calculate an angle of rotation. Image pick-up equipment characterized by having a means to match the 
three-dimension location of said said calculated mark or the three-dimension location of said image 
pick-up unit, bearing or the three-dimension location of said image pick-up unit and bearing, and an 
angle of rotation with the photography image of said image pick-up unit, and to record or output them. 
[Claim 13] Image pick-up equipment given in claim 2 characterized by what it has for the emitter 
control means which blinks said two or more emitters using two or more emitters on the luminescence 
timing according to individual, or the frequency according to individual as two or more marks, claim 4, 
claim 6, claim 8, claim 10, or claim 12. ..... 

[Claim 14] A sensor, a distance detection device, or a mark bearing detection device is unage pick-up 
equipment given in claim 2 characterized by what it has a color discernment means for, claim 4, claim 6, 
claim 8, claim 10, or claim 12 using two or more emitters with which the luminescent color differs as 

two or more marks. ^ . ^ . • , -.^ 

[Claim 15] It connects with an image pick-up unit. The lens focal distance of said image pick-up umt, a 
lens diaphragm value, A means to newly be equipped with an unit or a detection means to combine and 
to detect, and to record or output a parameter for an image pick-up called a use light filter, a focusing 
location and shutter speed [ two or more ] Image pick-up equipment given in claim 2 characterized by 
what said detected parameter for an image pick-up is matched with the photography image of said unage 
pick-up unit, and is recorded or outputted for, claim 4, claim 6, claim 8, claim 10, claim 12, claim 13, or 
claim 14. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[pield of the Invention] This invention relates to the approach and equipment which picturize asking 
coincidence for the three-dimension location and bearing in space automatically. 

[Description of the Prior Art] In case it is going to compound the on-the-spot photo image picturized by 
the TV camera with a computer graphics image etc., in addition to the lens focal distance of the TV 
camera at the time of the image pick-up being performed, it is necessary to record the three-dunension 
location of the TV camera itself, and the information on bearing on comcidence. 
[0003] If the lens focal distance, the three-dimension location, and bearing of a camera m the case of 
those image pick-ups differ from each other when compounding two kinds of images is considered, it is 
theoretically impossible to compound both images correctly, and the compounded image will become 
what completely has sense of incongruity. . , , j- • , j 

[00041 One advantage of computer graphics is for the image seen m the three-dunension location and 
bearing of arbitration with the lens focal distance of arbitration to be generable using a three-dimension 
model. Conversely, if it says, such information cannot generate a right image, unless it is indispensable 
to generation of a computer graphics image and these are given correctly. ^ ^ , 

[0005] Therefore, what is necessary is to record correctly the data of the lens focus of the TV camera at 
the time of picturizing an image, a three-dimension location, and bearing in the form where it is made to 
correspond to an image, in order to perform exact image composition of an on-the-spot photo image and 
a computer graphics image, and just to generate the computer graphics image set by the on-the-spot 

photo image using it. , ^ r- • • i •* 

[0006] However, the TV camera conventionally used as an example of a type of an image pick-up umt 
does not only photo a two-dimensional image, and the three-dimension location of the camera m the 
case of an image pick-up and the information on bearing are not recorded directly. For this reason, it is 
necessary to measure the location and bearing in the three-dimension space of a TV camera using a 
certain supplementary means with a TV camera. 

[0007] Conventionally, as a method which asks for the location and bearing in three-dunension space, 
there are (1) mechanical three-dimension measurement, (2) gyroscope methods, a (3) GPS (global 
positioning system) method, and a (4) head-lining grids pattern detection method. Hereafter, the 
conventional all directions type is explained. , . , ^ o , r- .i, 

[0008] (1) mechanical three-dimension measurement - it is the method which therefore asks tor the 
location in three-dimension space mechanical. The TV camera attached to the point of an arm is set as 
the measurement point, and it asks for the three-dimension location and bearing with combination, such 
as the die length of an arm, and a potentiometer which installed for every joint, a strain gage. This 
method has an advantage with comparatively high certainty. 

[0009] (2) By attaching a gyroscope metiiod gyroscope in a TV camera, it is the method which 
picturizes measuring a three-dimension location and bearing. 
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[0010] (3) It is the method which detects two-dimensional or a three-dimension location in response to 
the electric wave from a GPS method GPS Satellite, and is widely used for the car-navigation system. 
[001 1] (4) a head-lining grid pattem detection method ~ oh, it is the method which asks for bearing of 
this TV camera for an image pick-up based on the grid pattem of head lining which caught the grid 
pattem which can be used for the purpose of the alignment (drawn) prepared for Ecklonia head lining 
with three small TV cameras for alignment which tximed and carried head lining on the TV camera for 
an image pick-up, and with which sense differs Uttle by little, and caught it with these three small TV 
cameras. 
[0012] 

[Problem(s) to be Solved by the Invention] However, by the all directions formula which asks for the 
location and bearing in the above-mentioned conventional three-dimension space, it had the following 
troubles, respectively. 

[0013] (1) Since a mechanical three-dimension measurement this gentleman type moves the 
measurement point mechanically, there is [ a fault of taking time amount ]. Moreover, a mechanism not 
only becomes very large-scale, but there is a trouble that usable space will be limited to the movable 
range of the above-mentioned arm. In order for a small mechanism to perform, it is necessary to shorten 
the arm itself and only photography in a mini set like a miniature garden can be realized as well as using 
a small TV camera. 

[0014] (2) In a gyroscope method this gentleman type, there is a problem that it is difficult to measure a 
three-dimension location and bearing in sufficient precision, by the case where a small gyroscope is 
used. On the other hand, if it is going to use a highly precise gyroscope, equipment will becon^e quite 
large-scale, and moreover, there is a trouble that time amount and tune and effort cut to the initialization 
of a gyroscope itself. 

[0015] (3) By the GPS method this gentleman formula, detection precision is about 5m and there is 
usually a problem that the three-dimension measurement with a precision higher than this is difficult. 
Moreover, it is not usually used outdoors and there is a problem of not being suitable in use, in a 
building on the relation which receives the electric wave from a satellite. 

[0016] (4) The head-lining grid pattem detection method this gentleman type is premised on using the 
TV camera for an image pick-up in the horizontally near condition (that is, three TV cameras for 
alignment turning to head lining), and there is a problem that the sense of the TV camera for an image 
pick-up is limited. Moreover, there is a trouble that the service space of the TV camera for an image 
pick-up is restricted to a place with a head-Uning pattem. 

[0017] As mentioned above, by the method which asks for the conventional location and bearing, there 
was a trouble that it could not ask for the three-dimension location and bearing of the camera for an 
image pick-up which are used towards the direction of arbitration, without restricting the range where an 
image pick-up camera can moreover move are a precision high to coincidence and simple. 
[0018] It is made in order that this invention may solve the trouble of the above-mentioned conventional 
method, and the purpose is in offering the image pick-up approach and equipment which are a high 
precision and could moreover be made to carry out comcidence detection of the three-dimension 
location, image pick-up bearing, and the angle of rotation of an image pick-up unit simply. 
[0019] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention makes a 
means following image pick-up approach and equipment by the all directions type. 
[0020] (1st invention) The mark on an image pick-up unit The method detected by the surrounding 
sensor (2nd invention) The mark on an image pick-up unit The method detected by the surrounding 
bearing detection device (3rd invention) The mark on an image pick-up unit Below the method that 
detects the mark of the perimeter of a method (6th invention) which detects the mark of the perimeter of 
a method (5th invention) which detects the mark of the perimeter of a method (4th invention) detected 
by the surrounding distance detection device by the bearing detection device on an image pick-up unit 
by the sensor on an image pick-up unit by the distance detection device on an image pick-up unit Each 
above-mentioned means is explained. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 5/9/2005 



JP,10-0783a4,A [DETAILED DESCRIPTION] Page 3 of 15 




[0021] « — 1st invention» ~ the image pick-up approach by invention of the 1st of this invention Put 
two or more marks on an image pick-up unit beforehand, and said mark is detected from two or more 
directions of external. The three-dimension location of said image pick-up unit calculated based on the 
three-dimension location of said mark for which it asked from the result of said detection, or the three- 
dimension location of said mark, bearing or the three-dimension location of said image pick-up unit and 
bearing, and an angle of rotation It is characterized by matching with the photography image of said 
image pick-up unit, and recording or outputting. 

[0022] The image pick-up unit on which the image pick-up equipment by invention of the 1st of this 
invention put two or more marks. Said mark based on the detection resuh in two or more sensors for 
detecting from the outside, and said sensor The three-dimension location of said image pick-up unit. Or 
the count means for calculating and searching for the three-dimension location of said image pick-up 
imit, bearing or the three-dimension location of said image pick-up unit and bearing, and an angle of 
rotation, The three-dimension location of said image pick-up unit for which connected to said count 
means ^d it asked with said count means, Or it is characterized by having a means to match the three- 
dimension location of said image pick-up unit, bearing or the three-dimension location of said image 
pick-up unit and bearing, and an angle of rotation with the photography image of said image pick-up 
unit, and to record or output them. 

[0023] Two or more marks which consist of a mark attached to the image pick-up unit, a lamp, etc. in 
the 1st invention are caught by a sensor etc. from two or more directions. By calculating on real time, 
matching with the photography image of an image pick-up unit, and recording or outputting the three- 
dimension location and bearing of an image pick-up unit under image pick-up from the three-dimension 
location of two points, at least It is a high precision, and moreover, it asks simple, the three-dimension 
location and bearing of an image pick-up imit which are used for the direction of arbitration, turning are 
recorded or outputted to coincidence, and generation, unage composition, etc. of next computer graphics 

are made easy. ... 
[0024] « - 2nd invention» ~ the image pick-up approach by invention of the 2nd of this myention 
Put two or more marks on an image pick-up unit beforehand, and mark bearing which results in said 
mark seen from two or more extemal locations is detected. The three-dimension location of said image 
pick-up unit calculated based on the three-dimension location of said mark for which it asked from the 
resuh of said detection, or the three-dimension location of said mark, bearing or the three-dimension 
location of said image pick-up unit and bearing, and an angle of rotation It is characterized by matching 
with the photography image of said image pick-up unit, and recording or outputting. 
[0025] The image pick-up unit on which the image pick-up equipment by invention of the 2nd of this 
invention put two or more marks, Two or more mark bearing detection devices for detecting mark 
bearing which results in said mark seen from two or more extemal locations. The count means for 
calculating and searching for the three-dimension location of said image pick-up unit or the three- 
dimension location of said image pick-up unit, bearing or the three-dimension location of said iniage 
pick-up unit and bearing, and an angle of rotation based on the detection result in said mark bearing 
detection device, It is characterized by having a means to match with the photography image of said 
image pick-up unit the three-dimension location of said image pick-up unit for which connected to said 
count means and it asked with said count means, bearing or the three-dimension location of said image 
pick-up unit and bearing, and an angle of rotation, and to record or output them. 
[0026] In the 2nd invention, two or more marks are beforehand put on the image pick-up unit. Mark 
bearing seen from the location of two or more points of the exterior of tiiis mark is caught from that 
location. By calculating the three-dimension location of a mark on real time, detecting the three- 
dimension location, image pick-up bearing, and the angle of rotation of an image pick-up unit, matching 
these with the photography image of an image pick-up imit, and recording or outputting them by ttiis It 
is a high precision, moreover, coincidence is asked for the three-dimension location, bearing, and the 
angle of rotation of the image pick-up unit used for the direction of arbitration, turning simple, and 
generation, image composition, etc. of next computer graphics are made easy. Detection of the above- 
mentioned mark bearing makes large the range of the space to which an image pick-up unit can move a 
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mark by it being movable and following. 

[0027] « - 3rd invention» ~ the image pick-up ^proach by invention of the 3rd of this invention 
Add two or more marks to an image pick-up unit, and the distance to said two or more marks from two 
or more distance detection devices installed in the perimeter of said image pick-up unit is detected, 
respectively. It is characterized by matching the three-dimension location of two or more of said marks 
calculated based on said detected distance or the three-dimension location of said image pick-up unit, 
bearing or the three-dimension location of said image pick-up unit and bearing, and an angle of rotation 
with the photography image of said image pick-up unit, and recording or outputting them. 
[0028] The image pick-up unit to which the image pick-up equipment by invention of the 3rd of this 
invention added two or more marks. The distance detection device in which the distance which is 
installed in the perimeter of said image pick-up unit, and reaches the mark location on said image pick- 
up unit is detected, respectively, A count means to calculate fee three-dimension location of said mark or 
the three-dimension location of said image pick-up unit, bearing or the three-dimension location of said 
image pick-up unit and bearing, and an angle of rotation based on said detected distance. The three- 
dimension location of the mark which connected to said count means and was calculated with said count 
means. Or it is characterized by having a means to match the three-dimension location of said image 
pick-up unit, bearing or the three-dimension location of said image pick-up unit and bearing, and an 
angle of rotation with the photography image of said image pick-up unit, and to record or output them. 
[0029] In the 3rd invention, by giving two or more mark light sources to an image pick-up unit 
beforehand, and two or more sensors installed in the perimeter detecting the light emitted from here, and 
detecting the distance, the three-dimension location of the mark light source is calculated, based on this, 
the three-dimension location and image pick-up bearing of an image pick-up unit, and an angle of 
rotation are made to correspond to an image, and coincidence detection is carried out by coimt. 
[0030] « ~ 4th invention» ~ the image pick-up approach by invention of the 4th of this invention 
While preparing two or more marks for the perimeter of an image pick-up unit beforehand, the mark 
bearing detection device for detecting bearing to said mark to said image pick-up unit Two or more 
installation, Mark bearing which results in said mark seen from the location of said marie bearmg 
detection device on said image pick-up unit is detected. It is characterized by matching the three- 
dimension location of said mark bearing detection device calculated based on said detected mark bearing 
or the three-dimension location of said image pick-up unit, bearing or the three-dimension location of 
said image pick-up unit and bearing, and an angle of rotation with the photography image of said unage 
pick-up unit, and recording or outputting them. 

[0031] Two or more marks which prepared beforehand the image pick-up equipment by mvention ot the 
4th of this invention for the perimeter. Two or more mark bearing detection devices in which mark 
bearing to said mark is detected, and the image pick-up unit which attached said two or more mark 
bearing detection devices, Based on said mark bearing seen from said mark bearing detection device 
detected according to said mark bearing detection device, the three-dimension location of said mark 
bearing detection device, Or the three-dimension location of said image pick-up unit, bearing or the 
three-dimension location of said image pick-up unit and bearing, and a count means to calculate an 
angle of rotation. It is characterized by having a means to match the three-dimension location of said 
said calculated mark bearing detection device or the three-dimension location of said image pick-up 
unit, bearing or the three-dimension location of said image pick-up unit and bearing, and an angle of 
rotation with the photography image of said image pick-up unit, and to record or output them. 
[0032] In the 4th invention, by detecting bearing which results in the mark installed in the surrounding 
known location of two or more points using this, the mark bearing detection device is beforehand carried 
on the image pick-up unit, the three-dimension location of a mark bearing detection device is calculated, 
based on this, the three-dimension location and image pick-up bearing of an image pick-up unit, and an 
angle of rotation are made to correspond to an image, and coincidence detection is carried out by count. 
[0033] « ~ 5th invention» - the image pick-up approach by invention of the 5th of this invention 
While adding two or more sensors to an image pick-up unit, two or more marks are beforehand prepared 
for a perimeter. Calculated from the resuh of having caught said mark by said sensor and having caught 
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said mark. It is characterized by matching the three-dimension location of said sensor to said mark or the 
three-dimension location of said image pick-up unit, bearing or the three-dimension location of said 
image pick-up unit and bearing, and an angle of rotation with the photography image of said image pick- 
up unit, and recording or outputting them. 

[0034] The image pick-up unit to which the image pick-up equipment by invention of the 5th of this 
invention added two or more sensors, The three-dimension location of said sensor to two or more marks 
prepared for the perimeter, and said mark from the result of having caught said mark by said sensor, Or 
the three-dimension location of said image pick-up unit, bearing or the three-dimension location of said 
image pick-up unit and bearing, and a count means to calculate an angle of rotation. It is characterized 
by having a means to match the three-dimension location of said said calculated sensor or the three- 
dimension location of said image pick-up vmit, bearing or the three-dimension location of said image 
pick-up unit and bearing, and an angle of rotation with said photography image of an image pick-up 
unit, and to record or output them. 

[0035] Two or more marks which consist of a mark fixed to the perimeter, a lamp, etc. in the 5th 
invention Catch by two or more sensors fixed to the image pick-up unit, and the three-dimension 
location and bearing of an image pick-up unit under image pick-up, and an angle of rotation are 
calculated on real time from the three-dimension location of two or more of the sensors. By matching 
witii the photography image of an image pick-up xmit, and recording or outputting, it is a high precision, 
and moreover, coincidence detection is carried out simple, and the three-dimension location and bearing 
of an image pick-up unit, and the angle of rotation which are used for the direction of arbitration, tuming 
are recorded or outputted to coincidence. 

[0036] « — 6th invention» — the image pick-up approach by invention of the 6th of this invention 
While adding two or more distance detection devices in which the distance to a mark is detected to an 
image pick-up unit, two or more marks are arranged around beforehand. Detected the distance which 
results in said mark seen from the location of said distance detection device, and calculated from the 
result of said detection. It is characterized by matching the three-dimension location of said mark or the 
three-dimension location of said image pick-up xmit, bearing or the three-dimension location of said 
image pick-up unit and bearing, and an angle of rotation with the photography image of said image pick- 
up imit, and recording or outputting them. 

[0037] The image pick-up unit to which the image pick-up equipment by invention of the 6th of this 
invention added two or more distance detection devices in which the distance to a mark was detected. 
The three-dimension location of the distance which results in two or more marks installed in the 
perimeter, and said mark seen from the location of said said detected distance detection device to said 
mark. Or the three-dimension location of said image pick-up unit, bearing or the three-dimension 
location of said image pick-up unit and bearing, and a count means to calculate an angle of rotation. It is 
characterized by having a means to match the three-dimension location of said said calculated mark or 
the three-dimension location of said image pick-up imit, bearing or the three-dimension location of said 
image pick-up xmit and bearing, and an angle of rotation with the photography image of said image pick- 
up unit, and to record or output them. 

[0038] By installing a mark bearing detection device in two or more surrounding known locations, and 
detecting bearing which results in two or more marks beforehand carried on the image pick-up imit 
using this in the 6th invention The three-dimension location of a mark is calculated, based on this, by 
count, it is made to correspond to an image, and it is a high precision, and the three-dimension location 
and image pick-up bearing of an image pick-up xmit, and an angle of rotation are recorded or outputted 
[ moreover, coincidence detection is carried out simple, and ]. 

[0039] In addition, with the image pick-up equipment by the above this invention, two or more emitters 
are used as two or more marks. [ whether it has the emitter control means which blinks said two or more 
emitters on the limiinescence timing according to individual, or the frequency according to individual, 
and ] Or the mark bearing detection device in which the distance detection device or bearing which 
detects the distance which results in the sensor which detects said mark, or said mark is detected, using 
two or more emitters with which the Ixmiinescent color differs as two or more marks Having color 
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discernment means, such as a color image pick-up means, can distinguish each of two or more marks 
easily, and it is suitable practically. 

[0040] It connects with an image pick-up unit with the image pick-up equipment by the above this 
invention. Moreover, the lens focal distance of said image pick-up unit, It newly has an unit or a 
detection means to combine and to detect for a parameter for an image pick-up called a lens diaphragm 
value, a use light filter, a focusing location, and shutter speed. [ two or more ] It is suitable for a means 
to record or output to match said detected parameter for an image pick-up with the photography image 
of said image pick-up imit, and to record or output it at the point which reduces sharply the time and 
effort in the case of compounding the image pick-up image and computer graphics image of an image 
pick-up unit etc. 
[0041] 

[Embodiment of the Invention] Hereafter, the example of an operation gestalt of this invention is 
explained to a detail with reference to drawing. 

[0042] Each following example of an operation gestalt explains by assuming using not the zoom lens 
from which a focal distance changes but the lens of a fixed focal distance as a lens of the TV camera as 
an image pick-up unit, in order to simplify explanation. 

[0043] Example of «operation gestalt 1» The 1st example of an operation gestalt of this invention is 
an example of an operation gestalt of invention of the 1st of this invention using the method which 
detects the mark on an image pick-up unit by the surrounding sensor. 

[0044] Drawing 1 is drawing explaining this example of an operation gestalt, and, for LED as a mark, 
and 104, as for the TV camera as a two-dimensional sensor, and 107, a luminescence timing controller, 
and 105 and 106 are [ the TV camera as an image pick-up unit, and 102,103 and 109 / 101 / the 
computer as a calculating-machine style and 108 ] the magnetic videodisks as a recording mechanism. 
Here, on the magnetic videodisk 108, the parameter for an image pick-up is saved beforehand. 
Moreover, marks 102 and 103 are fixed to the both ends on TV camera 101 as an image pick-up unit. 
[0045] In order to operate this, by making LED102,103,109 as a mark turn on by control of the 
luminescence tuning controller 104, and TV cameras 105 and 106 as a two-dimensional sensor receiving 
this light first, and processing that information at computer guard 107, it asks for the three-dimension 
locations A, B, and C of LED 102, 103, 109 as a mark, and bearing and an angle of rotation are also 
searched for after this. 

[0046] Drawing 2 is the conceptual diagram showing the principle of the approach of asking for a three- 
dimension location based on the image of two sheets photographed from the top face and the side face, 
and 201 and 202 are a top-face image, the profile, and three-dimension positional information from 
which 203 is obtained, respectively. In addition, in order to simpUfy explanation here, drawing which 
assumed parallel projection is drawn. By the case of being actual, although a perspective projection will 
be used, this count method itself is already established in fields, such as stereo photograph measurement. 
What is necessary is just to ask for y and z of the mark in the location of x which corresponds by the 
top-face image 201 and the profile 202 theoretically, respectively. The three-dimension positional 
information 203 of a mark will be acquired by this. 

[0047] It is the mark 102:point A (Ax, Ay, Az), respectively about the location of the marks 102,102 
and 109 in the called-for three-dimension space. 
Mark 103: Point B (Bx, By, Bz) 
Mark 109: Point C (Cx, Cy, Cz) 

It carries out. The bearing V of the image pick-up unit 101 becomes settled by the bottom formula from 
this. 

[0048] V=(Vx,Vy,Vz)=(Ax-Bx,Ay-By,Az-Bz) 

Moreover, with Point C, the angle of rotation of TV camera 101 as an image pick-up unit centering on 
Segment AB also becomes settled. That is, when the location of the normal of Point C to Segment AB is 
made into C*, the vertical angle of two equilateral triangles which make the point on the shaft of 
Segment AB top-most vertices, and make CO a base is an angle of rotation. 
[0049] In addition, although omitted in the above-mentioned explanation, in order to prevent LED 
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102 103 and 109 as a mark mixing up, and detecting it practically, it is necessary to give some device. 
[0050] For example, another TAIMINGU **** sets LED 102,103 and 109 as a mark to the 
luminescence timing controller 104 so that intermittence luminescence may be earned out on another 
frequency. Thereby, three persons can be distinguished and detected. 

[005 1] Moreover, there is also a method of distinguishing and detecting three persons by using a color 
TV camera as two-dimensional sensors 104 and 105 as an option using what changed the luminescent 
color as marks 102,103 and 109, respectively. , 
[0052] As mentioned above, the three-dimension positional information (the three-dimension coordmate 
value (Ax, Ay, Bz) of a mark, and (Bx, By, Bz)) and the three-dimension bearing information (Vx, Vy, 
Vz), and the angle of rotation of the image pick-up unit 101 will be acquired by coincidence. Then, 
measuring in this way, it picturizes by the image pick-up unit 101, and this image information, and the 
three-dimension location of the image pick-up unit 101 obtained by the above-mentioned approach and 
the information on bearing and an angle of rotation are made to both correspond, and are stored m a 
recording mechanism 108. The information about parameters for an image pick-up, such as a lens focal 
distance of the image pick-up unit 1 beforehand stored in the image information and the three-dimension 
location of the image pick-up unit 101 which were stored in the recording mechanism 108, bearing, the 
angle of rotation, and the list, is inputted into the computer for computer graphics image generation 
behind, and a computer graphics image and its picturized image are compounded. 
[0053] Example of «operation gestalt 2» The 2nd example of an operation gestalt of this invention is 
also an example of an operation gestalt of invention of the 1st of this invention using the method which 
detects the mark on an image pick-up unit by the surroimding sensor. 

[0054] Drawing 3 is drawing explaining this example of an operation gestalt, 301 is a photography 
parameter appearance unit and other elements which attached the same sign as drawing 1 are the same 
as that of the 1st example of an operation gestaU of drawing 1 . The difference from drawing 1 is the 
point that this image pick-up parameter appearance unit 301 is added. 

[00551 In this example of an operation gestalt, parameters for an image pick-up, such as a focal distance 
and (b) actual drawing, (c) use Ught filter, (d) focusing location, and (e) shutter speed, are recorded on 
coincidence in both the forms corresponding to a recording mechanism 1 08 with the recording 
information in delivery and the 1st example of an operation gestalt of drawing 1 at the time of the image 
pick-up of (a) use lens of the photography unit detected in the image pick-up parameter appearance unit 
301 Since according to this example of an operation gestalt all the information in the case of an image 
pick-up will be matched with image information by real time and will be recorded on coincidence, the 
correspondence to change of the image pick-up parameter under image pick-up becomes easy, and the 
advantage which the time and effort at the time of compounding a computer graphics image and its 
image behind can reduce sharply is acquired. 

[0056] In addition, in the 1st and 2nd example of an operation gestalt, although three. A, B, and C, were 
used as a mark, it becomes measurable [ a more highly accurate three-dimension location and bearmg ] 
by using the information on the mark caught certainly by using four or more marks by the same 

mOS?? Moreover, only the three-dimension location and bearing of an image pick-up unit are required, 
when an angle of rotation can be disregarded, only the marks A and B are required and Mark C can be 
omitted. Moreover, an image pick-up parameter can omit record and the output of an rniage pick-up 
parameter in immobilization or a case so that it may be fixed. 

[0058] Moreover, although the TV camera as a two-dimensional sensor also used only two of the two- 
dimensional sensors 105 and 106 in the above example of an operation gestalt If three or more of these 
are used and infonnation is collected by coincidence from many Since it will be certainly detected by 
the TV camera as other two-dimensional sensors instead of even if there is a mark which is hidden by 
the shade of the image pick-up unit 101 or the photography person, and is not detected in an actual 
operating condition, the desired end can be attained. 

[0059] Furthermore, in the 1st and 2nd example of an operation gestalt, you may constitute so that a 
recording mechanism is omitted, the direct output of the parameter for an image pick-up etc. may be 
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matched and carried out to the computer which carries out image composition of an on-the-spot photo 
image and the computer graphics image if it is the image pick-up image of an image pick-up umt, the 
three-dimension location of a mark, the three-dimension location of an image pick-up umt, beanng and 
an angle of rotation, and the need, and required processing may be carried out externally. 
[0060] Example of «operation gestaU 3» The 3rd example of an operation gestalt of this mvention is 
an example of an operation gestalt of invention of the 2nd of this invention using the method which 
detects the mark on an image pick-up unit by the surrounding bearing detection device. 
r0061] Drawing 4 is drawing explaining the 3rd example of an operation gestalt of this mvention. 401 
The TV camera as an image pick-up unit, and 402 and 403 LED as a mark, and 404 - a luminescence 
timing controller, 405-A, 405-B, 406-A, and 406-B ~ each ~ a mark bearing detection device and 407 ~ 
the computer as a calculating-machine style, and 408 ~ the magnetic videodisk as a recording 
mechanism ~ it comes out. Here, marks 402 and 403 are fixed to the both ends on TV camera 401 as a 

photography unit. v ^ , i>*u 

r0062] In order to operate this, LED 402 and 403 as a mark is made to turn on by control of the 
luminescence timing controller 404 first. By receiving this Ught by mark bearing detection device 405- 
A 405-B 406-A and 406-B said mark bearing detection device 405-A, 405-B, and 406-A ~ and 
Bearing respectively to marks 402 and 403 fi-om the location of 406-B is detected, and by processmg 
the infomation by computer 407 as a computer style, it can ask for the three-dunension locations A and 
B of LED 402 and 403 as a mark, and can ask also for image pick-up bearing after this. 
[00631 The CCD sensor by which drawing 5 shows the example of 1 configuration of mark beanng 
detection device 405-A, a controller and 502 were carried out at the rolling mechanism with an mclude- 
anele detection fimction of the circumference of biaxial, and fixed installation of 503 was earned out for 
501 on the rolling mechanism 502, and 504 are the three-dimension locations of mark beanng detection 
device 405-A. The same is completely said of three mark bearing detection device 405-B which 
remains, 406-A, and 406-B. 

[00641 In order to operate this, first, by operating a rolling mechamsm 502 by the command ot a 
controller 501, the sense of the CCD sensor 503 is moved and the mark 402 put on said image pick-up 
unit 401 is caught in the visual field of the CCD sensor 503. Detecting the amount of gaps of the visual 
field core and the detection location of a mark 402 of the CCD sensor 503, operatmg a rolling 
mechanism 502 henceforth is continued so that the amount of gaps may become mm (that is, it comes to 
the core of the visual field of the CCD sensor 503 Uke). Then, the mark beanng VI which^saw the 
direction of the appearance mark 402 is obtained fi-om the three-dimension location 504 of the mark 
bearing detection device 405 by the include-angle detection fimction of the circumference of biaxial 
[ which is included in the rolling mechanism 502 ]. 

[00651 By the controller 501, it judges whether the mark 402 is caught m which location (location 
separated from the core how much in which direction) of the visual field of the CCD sensor 503, and a 
rolling mechanism 502 is operated so that it may always catch at the core. 

[00661 Although the configuration and actuation of mark bearing detection device 405-B are the same as 
405-A the mark 402 with the three-dimension location 504 of a mark beanng detection device same 
from Miother three-dimension location is merely caught, and it asks for the mark bearing V2. 
[0067] Thus, the three-dimension location of a mark 402 is called for from two called-for mark beanngs 

[0068]*^Similarly, it can ask also for the three-dimension location of a mark 403 using two more mark 
bearing detection device 406-A and 406-B. , • • ,- ui 

[0069] In addition, the include-angle detection device included in a rolling mechamsm is realizable 
using the rotary encoder widely used for the joint section of an industrial robot arm for example, now. 
[0070] It is the location of the marks 402 and 403 in the called-for three-dimension space, respectively 
Mark 402:point A= (Ax, Ay, Az) 

Mark 403: Point B=(Bx, By, Bz) , ^ u « i a. 

It carries out. The bearing V of the image pick-up unit 401 becomes settled by the bottom formula Irom 

this. 
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[0071] V=(Vx,Vy,Vz)=(Ax-Bx,Ay-By,Az-Bz) 

In addition, although omitted in the above-mentioned explanation, in order for LED 402 and 403 to 
prevent being mixed up and detected as a mark practically, it is necessary to give some device. 
[0072] For example, it sets so that intermittence luminescence of the marks 402 and 403 may be carried 
out on another timing or another frequency. Thereby, both can be distinguished and detected. 
[0073] Moreover, there is also a method of distinguishing and detecting both by using a color TV 
camera as an option using what changed the color as marks 402 and 403, respectively as a two- 
dimensional sensor of the mark bearing detection devices 405 and 406. 

[0074] The three-dimension positional information (the three-dimension coordinate value (Ax, Ay, Bz) 
of a mark, and (Bx, By, Bz)) and image pick-up bearing information (Vx, Vy, Vz) on the image pick-up 
unit 401 will be acquired by coincidence as mentioned above. Then, measuring in this way, it picturizes 
by the image pick-up unit 401, and this image information, and the three-dimension location of the 
image pick-up unit 401 and the location of image pick-up bearing obtained by the above-mentioned 
approach are made to both correspond, and is stored in a recording mechanism 408. 
[0075] As mentioned above, a mark bearing detection device is movable, and since the mark of an 
image pick-up unit is followed, the degree of freedom of migration of an image pick-up unit can expand 
the range of the space where increase and an image pick-up unit can move. Although detection of the 
three-dimension location of a mark can also be asked for the camera of two or more sets of 
immobilization etc. from the image detected as a position sensor, in that case, the range of tiie space 
where an image pick-up unit can move is limited to visual field witiiin tiie limits of the camera as a 
position sensor, and will become narrow. 

[0076] Example of «operation gestalt 4» The 4tii example of an operation gestalt of this mvention is 
also an example of an operation gestalt of invention of the 2nd of tiiis invention usiiig the method which 
detects the mark on an image pick-up unit by tiie surrounding bearing detection device. 
[0077] Dravyine 6 is drawing explaining tiie 4th example of an operation gestalt of this invention, and 
601 is an image pick-up parameter appearance unit. The configuration of otiiers of tiiis example of an 
operation gestalt is tiie same as drawing 4 and tiie configuration of a same sign. The difference from 
dravying 4 is tiie point tiiat ttiis image pick-up parameter appearance unit 601 is added. In tiiis example 
of an operation gestalt, parameters for an image pick-up, such as a focal distance, and actual drawing, 
use light filter, actual focusing location, shutter speed, etc., are recorded on coincidence in both tiie 
forms corresponding to a recording mechanism 408 witii the recording information in delivery and the 
3rd example of an operation gestalt of drawing 4 at the time of the image pick-up of - use lens of tiie 
image pick-up unit detected in tiie image pick-up parameter appearance unit 601. Thereby, all tiie 
information in the case of an image pick-up will be recorded on coincidence, and tiie time and effort at 
tiie time of compounding a computer graphics image and its image behind can reduce sharply. 
[0078] In addition, altiiough only two, A and B, were used as a mark in tiie 3rd and 4tii example of an 
operation gestalt, in order to use tiiree marks A, B, and C by tiie same principle and to detect tiiese all, it 
is possible by extending said mark bearing detection device to also search for the angle of rotation of tiie 
circumference of image pick-up azimutii axes in addition to tiie three-dimension location and image 
pick-up bearing of an image pick-up imit. 

[0079] Moreover, if two or more, and much marks and many mark beanng detection devices are used 
Since other marks will be certainly detected by using the information on tiie mark caught certainly 
instead of even if there is a mark which is hidden by the image pick-up unit 401, and is not detected in 
an actual operating condition. The early purpose can be attained and it becomes measurable [ a more 
highly accurate three-dimension location, image pick-up bearing, and an angle of rotation ]. 
[0080] Furthermore, also in the 1st and 2nd example of an operation gestah, you may constitute so tiiat a 
recording mechanism is omitted, ttie direct output of tiie parameter for an image pick-up etc. may be 
matched and carried out to the computer which carries out image composition of an on-tiie-spot photo 
image and the computer graphics image if it is the image pick-up image of an image pick-up unit, tiie 
tiiree-dimension location of a mark, the three-dimension location of an image pick-up unit, bearing and 
an angle of rotation, and tiie need, and required processing may be carried out externally. 
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[0081] Example of «operation gestalt 5» The 5th example of an operation gestalt of this invention is 
an example of an operation gestalt of invention of the 3rd of this invention using the method which 
detects the mark on an image pick-up unit by the svurounding distance detection device. 
[0082] drawing where drawing 7 explains this example of an operation gestalt ~ it is ~ 701 ~ the TV 
camera as an image pick-up unit, and 702 and 703 ~ the mark light source and 704 ~ a luminescence 
controlling mechanism, and 705A, 705B, 705C, 706A, 706B and 706C - each - a distance detection 
device and 707 ~ the computer as a calculating-machine style, and 708 - the magnetic videodisk as a 
recording mechanism ~ it comes out. Here, the mark light sources 702 and 703 are made into the thing 
using the light source which diffuses light uniformly to a radial to a perimeter, respectively [ both ] (the 
light source which diffuses light in the sh^e of stripping using a small diffusion lens, using what is not 
the hght source which gives off light only in the specific direction is realized), and fix each to the both 
ends on TV camera 701 as an image pick-up unit. 

[0083] In order to operate this, the mark light sources 702 and 703 are made to emit hght by control of 
the luminescence controlling mechanism 704 first. This Ught is received by the distance detection 
devices 705 A, 705B, 705C, 706A, 706B, and 706C, respectively. After detecting distance until it results 
in each distance detection device from the mark light source, by processing them at computer guard 707, 
it can ask for the three-dimension locations A and B of the mark Ught sources 702 and 703, and can ask 
also for image pick-up bearing after this. 

[0084] It is the location of the marks 702 and 703 in the called-for three-dimension space, respectavely 
Mark 702:point A= (Ax, Ay, Az) 
Mark 703: Point B=(Bx, By, Bz) 

It carries out. Thereby, the bearing V of the image pick-up umt 701 becomes settted. 
[0085] V=(Vx,Vy,VzMAx-Bx,Ay-By,Az-Bz) ... ..v*, i, r v,* 

In addition, although omitted in the above-mentioned explanation, in order to prevent the two mark light 
sources' 702 and 703 mixing up, and detecting them practically, it is necessary to give some device. 
[0086] For example, it sets so that intermittence luminescence may be carried out on another tuning or 
another frequency which can distinguish the mark light sources 702 and 703 mutually. Thereby, both 
can be distinguished and detected. 

[0087] Moreover, there is also a method of distinguishing and detecting both by using as an option the 
Ught source from which a color (wavelength) differs as the mark light sources 702 and 703, respectively. 

[0088] The three-dimension positional information (the three-dimension coordinate value (Ax, Ay, Az) 
of a mark and (Bx, By, Bz)) and image pick-up bearing information (Vx, Vy, Vz) on the image pick-up 
unit 701 will be acquired by coincidence as mentioned above. Then, measuring m this way, it pictunzes 
by the image pick-up unit 701, and this image information, and the three-dimension location of the 
image pick-up unit 701 and the information on image pick-up bearing which were acquired by the 
above-mentioned approach are made to both correspond, and are stored in a recording mechanism 708. 
[0089] Drawing 8 is drawing showing actuation of distance detection device 705 A, 801 is a photosensor 
and 802 is a detector. The luminescence controlling mechanism 704 sends a signal to a detector 802 at 
the same time it makes the mark light source 702 emit Ught. In order to secure this synchroma, the die 
length of the cable which connects each is made equal so that delay of the signal from the luminescence 
controlling mechanism 704 to a photosensor 801 and a detector 802 may become equal. A photosensor 
801 detects the hght emitted from the mark light source 702, and sends a signal to a detector 802. In a 
detector 802, the time difference (time delay) T of the luminescence controlling mechamsm 704 and the 
signal sent f^om both detectors 802 is detected, and this is sent to the computer style 707. This time 
difference (time delay) T can calculate an actual physical distance after this reflecting the physical 
distance between the mark light source 702 and a photosensor 801 (optical path length). 
[0090] In addition, what is necessary is just to perform amendment by the calibration in that case, 
although it is assumed also when delay of each signal from the luminescence controlling mechanism 704 
to a photosensor 801 and a detector 802 does not become equal according to terms and conditions even 
if it makes equal the die length of the cable which connects distance detection device 705 A with a 
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photosensor 801 from the Iximinescence controlling mechanism 704, respectively. 
[0091] Although the above-mentioned example explained using the wave of a comparatively simple 
form for simplification, it is possible to use various technique for performing high detection of precision 
actual more. For example, the principle of the phase contrast detection currently widely used as a 
technique already stabilized in the distance measuring equipment of industrial use now is appUcable to 
this. That is, after using a phase contrast detector as a detector 802, making the light modulated by the 
limiinescence controlling mechanism 704 emit hght from the mark light source 702 and taking this with 
a photosensor 801, by the detector 802, the phase contrast of both waves can be detected and distance 
information can be searched for after this. 

[0092] Moreover, although the above-mentioned example explained only distance detection device 
705 A, the situation about a configuration and actuation is completely the same also for the case of other 
distance detection devices 705B, 705C, 706A, 706B, and 706C, i.e., distance detection devices. In 
addition, if the cable length for telling a signal from luminescence controlling mechanism 704A to each 
distance'detection device is made equal, the time and effort of amendment can be saved and the distance 
from the mark light source 702,703 to each distance detection device can be found correctly. 
[0093] Example of «operation gestalt 6» The 6th example of an operation gestah of this invention is 
also an example of an operation gestalt of invention of the 3rd of this invention using the method which 
detects the light source Ught on an image pick-up unit by the surrounding distance robot, 
[0094] Drawing 9 is drawing explaining this example of an operation gestalt, and 901 is an image pick- 
up parameter appearance unit. The difference from drawing 7 is the point that this image pick-up 
parameter appearance unit 901 is added to the image pick-up imit 701 . 

[0095] In this example of an operation gestalt, parameters for an image pick-up, such as a focal distance, 
and actual drawing, use light filter, actual focusing location, shutter speed, etc., are recorded on 
coincidence in both the forms corresponding to a recording mechanism 708 with tiie recording 
information in delivery and the 5th example of an operation gestalt of drawing 7 at the time of the image 
pick-up of - use lens of the image pick-up unit 701 which the image pick-up parameter appearance unit 
901 detected. Thereby, all the information in the case of an image pick-up will be recorded on 
coincidence, and the time and effort at the time of compounding a computer graphics image and its 
image behind can reduce sharply. 

[0096] In addition, although only two, A and B, were used as a mark in the 5th and 6th example of an 
operation gestah, in order to use three marks A, B, and C by the same principle and to detect these all, it 
is possible by extending said distance detection device to also search for the angle of rotation of the 
circumference of image pick-up azimuth axes in addition to the three-dimension location and image 
pick-up bearing of an image pick-up unit. 

[0097] Moreover, if the distance detection device of much three or more marks and large number is used 
Since other marks will be certainly detected by using the information on the mark caught certainly 
instead of even if there is a mark which is hidden by the image pick-up unit 701, and is not detected in 
an actual operating condition. The desired end can be attained and it becomes measurable [ a more 
highly accurate three-dimension location, image pick-up bearing, and an angle of rotation ]. 
[0098] Furthermore, also in the 5th and 6th example of an operation gestalt, you may constitute so that a 
recording mechanism is omitted, the direct output of the parameter for an image pick-up etc. may be 
matched and carried out to the computer which carries out image composition of an on-the-spot photo 
image and the computer graphics image if it is the image pick-up image of an image pick-up unit, the 
three-dimension location of a mark, the three-dimension location of an image pick-up unit, bearing and 
an angle of rotation, and the need, and required processing may be carried out extemally . 
[0099] Example of «operation gestaU 7» The 7th example of an operation gestalt of this invention is 
an example of an operation gestalt of invention of the 4th of this invention using the method which 
detects a surrounding mark by the bearing detection device on an image pick-up unit. 
[0100] drawing where drawing 10 explains this example of an operation gestalt - it is - 1001 ~ the TV 
camera as an image pick-up unit, and 1002 and 1003 - LED (light emitting diode) as a mark, and 1004 - 
- a luminescence timing controller, and 1005 A, 1005B, 1006A and 1006B - a mark bearing detection 
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device and 1007 ~ the computer as a calculating-machine style, and 1008 - the magnetic videodisk as a 
recording mechanism - it comes out. Here, it fixes to the known three-dimension location in [ both ] 
space, and marks 1002 and 1003 are ******. Moreover, the bearing detection devices 1005A, 1005B, 
1006 A, and 1006B are fixed to the known location on TV camera 1001 as an image pick-up unit. 
[0101] In order to operate this, first, LED 1002 and 1003 as a mark is made to turn on by control of the 
luminescence timing controller 1004, these are pursued by the mark bearing detection devices 1005 A, 
1005B, 1006 A, and 1006B, respectively, and mark bearing which results in the piuposes 1002 and 1003, 
respectively is detected. By processing the information on this detected mark bearing at computer guard 
1007, the relative three-dimension location of the marks 1002 and 1003 seen fi-om the mark bearing 
detection devices 1005 A, 1005B, 1006 A, and 1006B can be found, and the three-dimension location of 
the mark bearing detection devices 1005 A, 1005B, 1006A, and 1006B can be counted backward after 
this. Moreover, it can ask also for image pick-up bearing of the image pick-up xmit 1001 after this. 
[0102] The CCD sensor by which drawing 1 1 shows one example of a configuration of mark bearing 
detection device 1005 A, a controller and 1 102 were carried out at the rolling mechanism with an 
mclude-angle detection fimction of the circumference of biaxial, and fixed installation of 1 103 was 
carried out for 1 101 on the rolling mechanism 1 102, and 1 104 are the three-dimension locations of mark 
bearing detection device 1005 A. The same is completely said of three mark bearing detection devices 
1005B, 1006 A, and 1006B which remain. 

[0103] In order to operate this mark bearing detection device 1005 A, first, by operating a rolling 
mechanism 1 102 by the command of a controller 1 101, the sense of the CCD sensor 1 103 is moved and 
the mark 1002 arranged aroimd (known three-dimension location in space) beforehand is caught in the 
visual field of the CCD sensor 1 103. Detecting the amoimt of gaps of the visual field core and the 
detection location of a mark 1002 of the CCD sensor 1 103, operating a rolling mechanism 1 102 
henceforth is continued so that the amoimt of gaps may serve as min (that is, it comes to the core of the 
visual field of a CCD sensor like). Then, the mark bearing VI which saw the direction of the appearance 
mark 1002 is obtained fi-om the three-dimension location 1 104 of the mark bearing detection device 
1005 according to the include-angle detection device of the circimiference of biaxial [ which is included 
in the rolUng mechanism 1 102 ]. 

[0104] By the controller 1 101, it judges whether the mark 102 is caught in which location (location 
separated firom the core how much in which direction) of the visual field of the CCD sensor 1 103, and a 
rolling mechanism 1 102 is operated so that it may always catch at the core. 

[0105] Although the configuration and actuation of mark bearing detection device 1005B are the same 
as 1005 A, the mark 1002 with 1 104 [ same from another three-dimension location ] is merely caught, 
and it asks for the mark bearing V2. 

[0106] Thus, the relative three-dimension location of a mark 1002 is called for from two called-for mark 
bearings VI and V2. 

[0107] Similarly, it can ask also for the relative three-dimension location of a mark 1003 using two more 
mark bearing detection devices 1006 A and 1006B. 

[0108] In addition, the include-angle detection fimction included in a rolling mechanism is realizable 
using the rotary encoder widely used for the joint section of an industrial robot arm for example, now. 
[0109] In addition, although omitted in the above-mentioned explanation, in order to prevent LED 1002 
and 1003 as a mark mixing up and detecting it practically, it is necessary to give some device. 
[01 10] For example, it sets so that intermittence luminescence of the marks 1002 and 1003 may be 
carried out on another timing or another frequency. Thereby, both can be distinguished and detected. 
[01 1 1] Moreover, there is also a method of distinguishing and detecting both by using a color TV 
camera as two-dimensional sensors 1004 and 1005 as an option using what changed the color as marks 
1002 and 1003, respectively. 

[0112] The three-dimension positional information and image pick-up bearing information on the image 
pick-up unit 1001 come to be acquired by coincidence as mentioned above. Then, measuring in this 
way, it picturizes by the image pick-up unit 1001, and this image information, and the three-dimension 
location of the image pick-up imit 1001 and the information on image pick-up bearing which were 
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acquired by the above-mentioned approach are made to both correspond, and are stored in a recording 

mechanism 1008. , r-.i. • * ■ 

[0113] Example of «operation gestalt 8» The 8th example of an operation gestalt of this mvention is 
also an example of an operation gestah of invention of the 4th of this invention using the method which 
detects a surroimding mark by the bearing detection device on an image pick-up unit. 
[01 14] Drawing 12 is drawing explaining this example of an operation gestalt, and 1201 is an image 
pick-up parameter appearance unit. The difference from drawing 4 R> 4 is the point that this image 
pick-up parameter appearance unit 1201 is added to the image pick-up unit 1001. 
[01 15] In this example of an operation gestalt, parameters for an image pick-up, such as a focal distance, 
and actual drawing, use light filter, actual focusing location, shutter speed, etc., are recorded on 
coincidence in both the forms corresponding to a recording mechanism with the recording information 
in delivery and the example of an operation gestalt of drawing 10 at the time of the image pick-up of - 
use lens of the image pick-up unit which the image pick-up parameter appearance unit 1201 detected. 
Thereby all the information in the case of an image pick-up will be recorded on coincidence, and the 
time and effort at the time of compounding a computer grq)hics image and its image behind can reduce 

[OmTln addition, aldiough only two of the light sources 1002 and 1003 were used as a mark in the 7th 
and 8th example of an operation gestalt, in order to use three marks by the same principle and to detect 
these all it is possible by extending said mark bearing detection device to also search for the angle of 
rotation of the circumference of image pick-up azimuth axes in addition to the three-dunension location 
and image pick-up bearing of an image pick-up unit. . ^ . j o • 

[01 17] Moreover, if much three or more marks and many mark bearing detection devices are used bmce 
other marks will be certainly detected by using the information on the mark caught certamly instead of 
even if there is a mark which is hidden by the image pick-up unit 1001, and is not detected m an actual 
operating condition. The desired end can be attained and it becomes measurable [ a more highly accurate 
three-dimension location, image pick-up bearing, and an angle of rotation ]. 

[0118] Moreover, also in the 7th and 8th example of an operation gestalt, you may constitute so that a 
recording mechanism is omitted, the direct output of the parameter for an image pick-up etc. may be 
matched and carried out to the computer which carries out image composition of an on-the-spot photo 
image and the computer-graphics image if it is the image pick-up image of an image pick-up umt, a 
mark or the three-dimension location of a mark bearing detection device and the three-diniension 
location of an image pick-up unit, bearing and an angle of rotation, and the need, and requured 
processing may be carried out externally. _ , ^.l - • • 

[01 19] Example of «operation gestah 9» The 9th example of an operation gestalt of this invention is 
an example of an operation gestalt of invention of the 5th of this invention using the method which 
detects a surrounding mark by the sensor on an image pick-up unit. , , , tu 

r0120] Drawing 13 is the block diagram showing this example of an operation gestalt. 1301 Ihe 1 V 
camera as an image pick-up unit, 1302-1, 1302-2, -, 1302-n n LED by which fixed installation was 
carried out as a mark, 1303-1, 1303-2, -, 1303-m m two-dimensional sensors installed on the unage 
pick-up unit 1301, and 1304 ~ a luminescence timing conti-oUer and 1307 ~ the computer as a 
calculating-machine style, and 1308 ~ the magnetic videodisk as a recording mechamsm ~ it comes out. 

[0121] In order to operate this, n LED 1302-1 as a mark, 1302-2, ~, 1302-n are made to him on by 
control of the lummescence timing contiX)ller 1304 first. This light m two-dimensional sensors 1303-1 as 
a two-dimensional sensor, 1 303-2, ~, by catching by 1 303-m and processing that information at 
computer guard 1307 m two-dimensional sensors 1303-1, 1303-2, -, n LED 1302-1 seen from 1303-m, 
1302-2 - the three-dimension location P-1 of 1302-n, P-2, ~, P-n are calculated. By from now on 
calculating conversely, m two-dimensional sensors 1303-1, 1303-2, -, 1303-m are called for, and image 
pick-up bearing and an angle of rotation can also be fiirther searched for for the three-dimension location 
of image pick-up unit 1301 the very thing from them. In order to ask for these, the three-dimension 
location of flie two-dimensional sensor of at least three or more points should just be decided. 
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[01221 The principle of the method which asks for a three-dimension location based on the image of two 
sheets is aheady established in fields, such as stereo photograph measurement. Since it is as having 
ah-eady explained using drawing 2 in the 1st example of an operation gestalt, this is omitted here. 
[0123] Example of «operation gestalt 10» The 10th example of an operation gestalt of this mvention 
is an example of an operation gestalt of invention of the 6th of this invention using the method which 
detects a surrounding mark by the distance detection device on an image pick-up unit. 
[0124] Drawing 14 is the block diagram showing this example of an operation gestalt. 1401 The TV 
camera as an image pick-up unit, 1402-1, 1402-2, and 1402-3 The mark light source, 1403-1, 1403-2, 
and 1403-3 the distance detection device installed in a location which is different in each other on the 
image pick-up unit 1401, and 1404 - a luminescence controlUng mechanism and 1407 ~ the computer 
as a calculating-machine style, and 1408 ~ the magnetic videodisk as a recording mechanism ~ it comes 
out Here the mark light source 1402-1, 1402-2, and 1402-3 are taken as the thing using the light source 
which diffuses Ught uniformly to a radial to a perimeter, respectively (the hght source which diffuses 
Ught to a radial using a small diffusion lens, using what is not the light source which gives off hght only 
in the specific direction is realized). As a distance detection device, what was akeady stated in the 5th 
example of an operation gestalt can be used. 

101251 In order to operate this, the mark Ught source 1402-1, 1402-2, and 1402-3 are made to emit hght 
bv control of the luminescence controlling mechanism 1404 first. This light is received by the distance 
detection device 1403-1, 1403-2, and 1403-3, respectively. After detecting distance until it results in 
each distance detection device from the mark light source, it asks for the three-dunension location of 
three points of the mark hght source 1402-1, 1402-2, the distance detection device 1403-1 over 1402-3, 
1403-2, and 1403-3 by processing them at computer guard 1407. From now on, image pick-up bearmg 
and an angle of rotation can also be searched for. v 
101261 In addition, although omitted in the above-mentioned explanation, m order to prevent the hght 
source 1402-1 as a mark, 1402-2, and 1402-3 mixing up, and detecting them practically, it is necessary 
to give some device. For example, it sets so that intermittence luminescence may be earned out on 
another timing or another frequency which can distinguish these mutually. Thereby, both can be 

distinguished and detected. . , , , ^ ^ 

r01271 Moreover, there is also a method of distinguishing and detecting both by using as an option the 
ieht source from which a color (wavelength) differs as the mark Ught source, respectively. 
101281 The three-dimension positional information and image pick-up bearmg information on the image 
nick-uo unit 1401 will be acquired by coincidence as mentioned above. Then, measuring in this way, it 
picturizes by the image pick-up unit 1401, and this image information, and the three-dimension location 
of the image pick-up unit 1401 and the information on image pick-up bearmg which were acqmred by 
the above-mentioned approach are made to both correspond, and are stored in a recordmg mechamsm 

101291 In addition, also in the 9th and the 10th example of an operation gestalt, an image pick-up 
parameter appearance unit is added to an image pick-up unit like the 2nd example of an operation 
gestalt At the time of the image pick-up of (a) use lens of the detected image pick-up umt, then a focal 
distance (b) You may make it record parameters for an image pick-up, such as actual drawing, (c) use 
Ught filter (d) focusing location, and (e) shutter speed, on coincidence in both the forms corresponding 
to a recording mechanism with the recording information in delivery and each example of an operation 
gestalt In this case, since all the information in the case of an image pick-up will be matched witii image 
Siformation by real time and will be recorded on coincidence, the correspondence to change of the 
image pick-up parameter under image pick-up becomes easy, and the advantage which the time and 
effort at the time of compounding a computer graphics image and its image behind can reduce sharply is 

[013oTMoreover. as for an angle of rotation, although at least three points should just be decided as a 
tiiree-dimension location on an image pick-up unit, when it can ignore and only the three-dimension 
location and bearing of an image pick-up unit are needed, two on an image pick-up umt can make 
numbers such as a two-dimensional sensor on an image pick-up unit, and a bearing detection device. 
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what is necessary be just to decide at least few according to the part. 

[0131] Moreover, in drawing 12 , although the two-dimensional sensor of three or more a large number 
is used Even if this has the mark which is hidden by image pick-up vinit 1301 grade, and is not detected 
in an actual operating condition It is because other marks are cau^t certainly and measurwnent of a 
highly accvu-ate three-dimension location, image pick-up bearing, and an angle of rotation is enabled, 
and, also in the case of drawing 13 R> 3, is the same as that of instead of 

[0132] Furthermore, also in the 9th and the 10th example of an operation gestalt, you may constitute so 
that a recording mechanism is omitted, the direct output of the parameter for an image pick-up etc. may 
be matched and carried out to the computer which carries out image composition of an on-the-spot photo 
image and the computer graphics image if it is the image pick-up image of an image pick-up unit, the 
three-dimension location of a mark, the three-dimension location of an image pick-up unit, bearing and 
an angle of rotation, and the need, and required processing may be carried out externally. 
[0133] 

[Effect of the Invention] As explained above, according to this invention, a means to detect the distance 
which results in two or more marks, and this mark, mark bearing or a mark is arranged to an image pick- 
up unit, its perimeter, or reverse at the perimeter and image pick-up unit of an image pick-up umt. Smce 
it enabled it to calculate [ in addition to the three-dimension location of an image pick-up unit, or it ] the 
angle of rotation from azimuth axes from the result of the detection in addition to bearing or them The 
advantage that the environment where an image pick-up and coincidence can be automatically asked for 
the three-dimension location of those image pick-up units, bearing, and the angle of rotation from 
azimuth axes simple in a high precision is realizable is acquired. Moreover, the increase of the degree of 
freedom of migration of an image pick-up unit and the advantage that the range of the movable space 

spreads are acquired. . •* j 

[0134] When it detected while picturizing the image pick-up parameter of an image pick-up umt, and 
matches with the photography image and is made to record or output especially, correspondence 
becomes possible easily at the image pick-up parameter change under image pick-up, and the advantage 
that the time and effort in next image composition etc. is sharply reducible is acquu-ed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2^**^ shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[BriefDescription of the Drawings] ^ . . r.u 

[Drawing 11 It is drawing explaining the 1st example of an operation gestalt concermng mvention ol the 

1st of this invention. . i i. j 

[Drawing 21 It is the conceptual diagram showing how to ask for a three-dimension location based on 
two images caught by the sensor of a top face and a side face in the example of an operation gestalt of 

the above 1st . , • • *• ^•♦u 

[Drawing 31 It is drawing explaining the 2nd example of an operation gestah concermng mvention ot the 

1st of this invention. ^ • - x^^u^ 

[Drawing 41 It is drawing explaining the 3rd example of an operation gestalt concermng invention ot the 

2nd of this invention. ^ ^ . , , ^. , . 

[Drawing 51 It is drawing showing the example of a configuration of the mark bearing detection device 
in the example of an operation gestalt of the above 3rd. . • ^- r 

[Drawing 61 It is drawing explaining the 4th example of an operation gestah concermng invention ot the 

2nd of this invention. . , . . r+i,^ 

[Drawing 71 It is drawing explaining the 5th example of an operation gestalt concermng mvention ot the 

3rd of this invention. . ^ . i x- 

[Drawing 81 It is drawing showing the example of the distance detection device of the example of an 
operation gestalt of the above 5th of operation. . . 

[Drawing 91 It is drawing explaining the 6th example of an operation gestah conceming invention of the 

3rd of this invention. , • • ^ 

[Drawing 101 It is drawing explaining the 7th example of an operation gestalt concermng invention ot 

the 4th of this invention. ^ ^ ^ ^ ^ - j . ^ • 

[Drawing 111 It is drawing showing one example of a configuration of the mark bearing detection device 
of the example of an operation gestaU of the above 7th. - . - r 

[Drawing 121 It is drawing explaining the 8th example of an operation gestaU conceming invention of 

the 4th of this invention. . - - ^ 

[Drawing 131 It is drawing explaining the 9th example of an operation gestah concermng mvention of 

the 5th of this invention. r- 
[Drawing 141 It is drawing explaining the 10th example of an operation gestah concermng invention ot 

the 6th of this invention. 

[Description of Notations] 

101 ~ Image pick-up unit (TV camera) 

101,103 - Mark (LED) 

104 - Luminescence timing controller 

105,106 — Two-dimensional sensor (TV camera) 

107 - Computer style (computer) 

108 — Recording mechanism (magnetic videodisk) 
201 - Top-face image 
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202 -Profile 

203 — Three-dimension positional information 
301 — Image pick-up parameter appearance unit 
401 - Photography unit (TV camera) 
402,403 Mark (LED) 

405-A, 405-B, 406- A, 406-B - Mark bearing detection device 

407 - Computer style (computer) 

408 — Recording mechanism (magnetic videodisk) 

501 - Controller 

502 — Rolling mechanism 

503 - CCD sensor 

504 - Three-dimension location of a mark bearing detection device 
601 — Image pick-up parameter appearance xmit 

701 - Image pick-up unit (TV camera) 

702,703 - Mark light source 

704 ~ Limiinescence controlling mechanism 

705A, 705B, 705C, 706A, 706B, 706C - Distance detection device 

707 - Computer style (computer) 

708 — Recording mechanism (magnetic videodisk) 
901 — Image pick-up parameter appearance unit 

1001 - Image pick-up unit (TV camera) 

1002 1003 - Mark (LED) 

1004 — Luminescence timing controller 

1005 A, 1005B, 1006A, 1006B - Mark bearing detection device 

1007 - Computer style (computer) 

1008 — Recording mechanism (magnetic videodisk) 
1301 - Image pick-up unit (TV camera) 

1302- 1, 1302-2, -, 1302-n - Mark (LED) 

1303- 1, 1303-2, 1303-m - Two-dimensional sensor 
1304 - Luminescence timing controller 

1307 - Computer style (computer) 

1308 - Recording mechanism (magnetic videodisk) 
1401 - Image pick-up unit (TV camera) 

1402- 1, 1402-2, 1402-3 - Mark light source 

1403- 1, 1403-2, 1403-3 ~ Distance detection device 
1404 ~ Limiinescence controlling mechanism 

1407 - Computer style (computer) 

1408 - Recording mechanism (magnetic videodisk) 
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♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 11 
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[Drawing 21 
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[Drawing 71 
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[Drawing 81 




[Drawing 1 11 
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[Drawing 141 
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(54} BSQlO^fli] |»»;^:&J:rJ!|&« 



(57) [^mi 

CtcgEPiL-CDLED 1 0 2. 1 0 3. 1 0 9*#l:^. 
>X7C-fe>1M 0 5. 1 0 6(CJ:»3H!ifB©^f-r 5>y-CE 

, fmmm i o ? jcr mie 3 3 ^xtc&s* 
n-» 0 > $ 6 jc-e© 3 3 ^^^sitigji^^a^^cDa^ 
3.^5/ h 1 0 io3yc7c<agi:^<aiiiie;ft^:. 

tmiSi^^y h 1 0 l<D3;X7cfiCg<b^fir<b:^fii#*^P> 




1 02. 1 03. 1 09"-aHI (LED) 

I 0 4 ■■»**•<• svyaf 

I OS. 1 (TV*>5) 

I 0 7-ttlimi (a>Ka-») 

I 0 a-eaam m**£9'*i''i x»> 




1 

h©3^^^3cfi5:Mi:^{4tL/<«mrlB}i^:3.^'v h©3 

ifetcmf^ wria^s s > 

im^mz] s^cDSEn^fNrc-tfcM^j^x-:, hi. lo 

u < imsEim^- yV(D3 '^xtchs. tij^t mWin^ 
mmn^mc^ u r sat athfiL^®-c*jf>fcB>rf e«» 

xMmifcitiiit}-r^^SLt. 20 
firia^moi^**^ *ai>/cgriB s ep<d 3 ;^:7cfi[g4 . s 

|!ifBeEn:)^{at^ttisi«ro*iaii^i^* i «cffrfa«^:i 

(4® i (b l/< {* B^rieam:! - y h© 3 ^^7C{4g i :^ 

«iriBttgt^©{cjg^ L rMfBH-gt^^-c^fe/ctsriEaife 

a.::: h©3;X7cfiLa<fc:^ia:fe 0 < »BljlBa^K^- h 
©3^^7cfiigt:^fiS[<!:|51Kft5:HfriaS«3.-,. KDflg^ 40 

mrfB«fii:x- h ©^H(cifta 3 i^fcmi.<ommm^ 
^*'P)mriB^tS!<DSEn{ci,>fcSiEgi*^n-en^ffit^, 
«i)iB*^ffi 1/ /cisst^r i (citW u fc. ItiiBffi^o gen© 
3;>:7ctig. *ft:»mrtBa®13.j::.^ h©3;^7t:fiLai:^r 

R $fc«wrfBa^:3.^2' h©3^^fi[ai:^<aiia^ 

mrlBaifeczr. h©8i^lSHilfe«:*rt£;#WTfB»* 

/c«tiJ;tj-r5. 50 
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2 

6 ] ^IS©aEn*#*D b/cJt^:!^ yVt. 
tulBfiflfe^x- •> h©JlHCCSa3nfi|IBafi&:i- 2' h± 

osEnfi[aK:i»fcsgEiit^-en-ene^ai-r^.isiitMtBtsi 

Sijf Bft^tH t/ /•cffigt^: t (C Hota a E[7© 3 Xitiim.. S 
«mf^«iar. ^ h © 3 ^X5r:fi[g i (4. * /c»mflB« 

f^i-,, ^©3^>c7^^4ai:^^a<!:l^^g^*t^■#r4t^gL 

BUiaite^StCg^^ L XWmnW-^mXs^U L/C SEP© 

3 -KTmm.. * /c«iijia««:3.- h © 3 ^XTcfeai 

fit. *fc«BfrfB»«a^^y h©3^X7cfiai:&ffi<!:@li 

fflig-rsii^ifc. BffiBSEP'^©:^a=&tiitB-r5/cs?)© 
SEn:;?i4^sia«i«4«iriaa<!fe^^ h vimmKi m. 
msMm.:i=-v h±©mi5@EP*ai*a««©{aa*i6 

fgia^W b /cBEP:^^4?: i fCtf-» U fc, mfB@En:^(4 

«iffiis«©3;^7c&g. sfc»HuiB««j^- 7 h©3yj 

wriB^$/c«a;tjr-5. 

Citslt^S] ?*JSH{cm«L.?i:«!^©SEPi> 
tiliB @EP-^© S EP:^{4?r<^air 51^©B EP:j^fi1Slfflt8 

itfiaffi!S©aEn:sre«ia*s«=srix»)^=fi^?ta«^-f h 

fijiB@EP:&©l^imta^«:j; «3*^ai3n/cia§a@EP:&&^^ 
mmmi>^ h mcmmws^^ t i KijgBBEP^ti^^a 
ti«© 3 ;^7c<ag> t fcWHffaa^:x^ ^? h © 3 ;^7cfi[ 
mtyjiiL. s/ciimiiBa^:!--? h©3i>:7c^ai:^r<a 

«iriBimufcMasEn:^fi[«a««©3i>c7cffia, 
{iiriaafl^ h © 3 'JKjt&M i * fc«ttriaa 

h©aRe^^«:>i>fjcc;'Wwria«iSfc«ai:^'r-5*© 
i i fe{c^fe^HK:»ife©aEP*ffl;gu. 

B!rieH2>1f-CByiB@En«r<b h^. 

l5iBaEP€r i e ;?.}fci^m>6>6t1-# Lfc. BMlBSEPtCMT 

■stMiB-fe >-t»-© 3 ^Xjc&a, * fcttsiriBai^:!- ^ f © 




(3) 



3 

JL- y ho 3 •ATumm i :^{4. S fc«iri2JS^it:3. h 10 

[ m^m 12] g En ^-comm^&t^m'r ^ mmm^^ 
Wfait»o/cBoiBSEn©3;^&M. Sfc^Btiteis^:! 

3^X7C&gi:&a<!:|BI|gft?rHiJfe«®:i-^' hOlH^lft 

«8 . n^m 1 0 . it*« 1 2 ©t,»-rn*^K:iBis©»^ 

[it*5 1 4 ] 1tia©SEn<!: b-C^S3ta©S^t*«» 

Ci*!|$i5:i-rsif*:52. «*«4. «*3S6. f»* 
. 1 0 . iS*^ 1 2 ©l»Tn*»{cia4g©aiil 

^S. 50 
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C if 1 5 ] Jg«:2.:^ v h tcggl L-r fTiaSI^JL - 

- f «:Hufaja^:i- «^ h ©»»i!!fe^(c*ti&#w-ciBiii; 

Ci>&!^Sli-r -511*^2. «3}?«4« iS5j<^6> If* 

W8 , m^m 1 0 . 1 2 . 1 3 . n^m 1 

4 ©i,^m*^(ciB*g©««$^g. 
[|l^©l^iNS^.ci$^ii|] 

CO 00 n 

C 0 0 0 2 ] 

s^fc«> -e©m75itf%ton/c^©TV*-^^©u> 
cjf:^a©«#ii*iHii^tci^L-r*j< c i*«i£:^i^cs. 

[000 3] 2 fl^©l!!lli<^*^fiS^-S C <!: ^^^tcm 
^n6©«^©^©*^^©U>XM,.=SggM. 3^^ 

[0 0 0 4] =i>b**-5?5^'7 7 ^ y 5'X© 1 '3©fiJ* 

»v si^tTc^f'ju^WfflL.r. 'E;g©u>Xji,^.8eK-c 

<t«C*-5., al5(Cl>^{i. cne.©t»fR«:3>fjL-^.i/ 

^7 ^ ^';^lsll^©SfiSic^^^©^>©r*^3. cn^ 

[000 5] t^oT, ||^l!!ft#<!:3>f*-5?i/'5-7 -f 
[0 0 0 6] Lt'b, h©«MM<i: 

aK-r2.fe©r*<3. tifl^©^©*^^©3i):7cfi[S*j 

V * ^ 7 1 i (CM 6*^©M8!Jfl«J^m*ffll/>-C TVijji 
7© 3 ^>:7c^KF*1©{4g*i<l:i>*7?{4*tt-S'J-r -SiiJ^Sj&s* 

(0 00 7]Se*. 3i):7c^Mrt©lig*jJ:0':^fit** 

if)S:^^ i or «. ( 1 ) ««w 3 ;^7cit«'J> ( 2 ) 
+ >^n;^3-:?':^f3SJ. (.3) GPS iiftt-jW ii<i> 




(4) 



5 

ixg^Vi' (4) ?yi=*S^/N-d?-> 

c 0 0 0 8 ] ( 1 ) i^mms-XTtmi 

C»fiJ*j!)S*5. 10 

[0 00 9] (2) j^-f-zaxn-^":)?^ 
*/ 1. ^' u ;^ 3 - T V* y 7 icffi 0 S C <b {c J; 

[0010] <3) GPST^ 

GP SfiSj6ie>CDmjfi^?:^W-C2;^$)Sm*3i>:7Cfil[ 

[0011] ( 4 ) ?5#ts^vN'$->*ftW:^ 

«.6)5>Dfe^tcffi;g§nfc (js*^n/c) (ss^^Dii© 20 

3^*[alW-CSlBLfc^i>l>-roi6ilr©M^cS 3 o©fi[S 
V * y ^ T i e. ;l/c5R#©*S^>'-? ^->*^iCCL-C^ 

«#!fflT 7©:^^4=&5}s^^)5:^r*•5. 

[0012] 

3fE© 3 ;X7c^ffli^©&s*i<tj>'*(4***€.§:^^-c 
-en-en. ;^©*^^cwii**^L-ciifc, 

[0013] < 1 ) ei«»«j3i>C7CSli« 30 

A©Djsti3EHfcRlS3nr 0* ^ iti ^ Wli**«*So 

ja'^tjiiz.-^v h©tti-C©«^0*^^-r^C£*itil* 

[0 0 14] (2) i;^i'-^D;^3-:/7?S 
c©:^(c*jtir. /jNSOi^'i'-f nxn-y*®fflLfc 40 

[0 0 15] (3) GPST^ 

c©:^-c». ii^. mi'mfS.ifihmmisxtb^. cn 
nr^sns*>©-r*o. jii8!rtt?©i{efflcc»3su-c 50 
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[0 0 16] (4) ^#^s^^/^•^->^^ll^^ 

ti[g^*3ttffl©3-:)©TV*y7*5?^#*l^<) r 

#*s|!RS$nsi(,i5P4@3&i$>*, s/t. la^fflTv* 

y 7©<^ffli«fr*s^#^>'^f ->©4)S0T(C® 6n-S i 
[0017] «±©J; ^{C. fie3fe©{4g. 
©3;X7cCtgfcJ:0':^fii*|5Il^(CiiFtiififfi-C. ^^ofSfil 
*J* -5 C <fc -C # t, > i I PpW S> -5 /c. 

[0018] *i%B^». ±iBfi£*:^s:©wii,'^,«:)g^-r 
2>ft:2i>{C)5:3n/c4>©"C*?). *©@ft«J»^ ttHfeztj^-^ 

[0019] 

[iSSi=£^^^f-5/cJ*©#ig:] ±ie©BS<j^a^-r^/c 

[0 02 0] (^lO^W) b±©SEP*JM 

iB©H2>-tf-c*^tti-r?.:^^ 

(»2©^?g) h±©SEP=£^H©:^fi[<^a 
(^3©^B^) JS^a::.? h±©aEn=£JSffl©ffili!t«^ai 

(^4©^B^) ;aH©aEn?:«^:x- f h±©:^fiH^w 

OT. ±fe©§^S{cr>l,^-C|ft?gt--5, 
[002 1 ] «l» 1 <Dmm} y^m^<Of^ 1 ©#6Hj{c J: s 

faBEn^ngi5©«is©:^inj*>6^tau. itrfa^a©tt* 

*i65l?i&/cBU^@En©3;;:7t:fia€:. l5?c«mne@En© 

inie^*, Hfriaa^:!^ h ©ausft^ec^ffemr 
iaii3;/c«tli;tj-r^c i?:l$iitT-5. 
[0022] ^^B^©|| 1 ©^i;9«c«i:.&]Sf^S». « 

t!!©@En^<^t:f/cJi^^--;. hi. Btria@En^&i^g|J>{pP> 

*ia^?>fcfe©1g|gt©-fe>-9-<i:, Buia-fe>iJ-r©*im*S 
*%a«:«ifBa«3. b © 3 AtcHlS.. * ft: WmfiB« 

i^jl:^.;, h©3yj7c{agi:)^fit4>L/<»iiriaiiiis^-=-"-' 




(5) 



[ 0 0 2 3 ] m 1 (D^H^-CJJ. m^Jt.- V V t.C^imc'? 

-i^^vy zfmi}^ 6 tj: satio sen* 2 i>i±<D:^t^tft h 

[0 024] €^2 (D^M'^ *^H^<DII 2 ©^H^tc J: S 

35fc{3:B!rl2gEn(D3y;:7c:{4S%^>iKtt#Lfcmria 20 
h©3i^7C<aSt:&fil[ilE!SEft*. miB8l«a^-^h 

[0 02 5] :^mm<Dm2(D^micj:?>mi^^it. m 

6^>/cH« IB BElTici > ^, g ElWfi^^^tB-r -2) /c*©1iiSt 

©SEn:^i4*^lHi^«<!:; WfBSEii:^&«^ffl««-c©*^m 
t ticmnmrn:^ - h © s ;^i7c{4gv ^ fatm 
i^lfea^ f h © 3 ^^Tcfitsi :)?t4 4> u < liwrsaaMfe^ 30 

--y h©3iX7Cfea<!::^{4<i:[lKft?:fhgUr*fe5fc 
^©it^^Si > HuiBffm^Stcm Ur HttlBfhfit^^ 

BiifH^^^x- h<D3-A7c{i[mtij&t^mnimtm 

[0 02 6] m2©|%?B-C«. h 
{c1S^©BEn?r-^l-tr*J#. C©SEn©^^g|3©2,-^,Jit± 

©firg*i 6*fcSEp:^ffil:4-?-©fii«*^ e> i e . sep 

ISS/ciiUi;/3-r^ci(cj:«3. ■ffi;if©:?^t6i?:i^wr«6ffl 
3niJglS3.j:^-y h©3iX3cfi[a. :^ffi4sJ:C;flIIEft* 

±iB@Eiwffi©issffl». aEu^TPiiii-cii^T-sci-eJi 

[0 02 7 ] «m3 ©^B^» *^HJ©^3 ©^B^fCO; § 
W^fsm^t. |g|^©@En«:ak^^--y hfc^^aiL/, fffiB 50 
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)s^^r.»v h©«ia{ci$gsnybit!&[©is)iimffi^^ 

6Bijiai«^©@Enici,^fci.i^?if^&^n-?n^HdL, tuia 
^m\^fcmm^i^tv:.nn.htc. fuiaitg:©sEP©3yc 

7cfi[g. $3t»HtrfBJi^:2.^f h©3>;i7Cfi[ai:&fev 

*/c»iirfa*ws3.i--' h©3;^iig£:^Fiti0Kii 

[0028] *^©lp^3©%WK:J:*^ifii^g«. a 

SjosEn^ffJini./tji^^--:' hi, mriam^^^-:/ h 

(D3'^Xjt^m.tis^tmmn^it\:m-i,tm^WLt. m 
gastaf^iatc^^LTijiast^^is-cim LfcSEP© 3 

fit, */i:»ffirleJl^:i^-;' h©3y^{iSi*{iilElS 

ft*. liriBJi* j.^ h©Ji^^flS{c*tJES#WTi^s: 

[ 0 0 2 9 ] II 3 ©^BJ-C$i, * 6*^ Cfem^J^- f h 

{c«^©SEn?fei(S4oi:^. cctP'h^^thtii^^^mm 

scijcj:*?. aEn36®©3;*:7c{4B«:ti-#L.. cn* 
*><!:«:it»tcJ:o-r«^:i.--^ h © 3 iJi7G{4M^Jl«j^ 

[0030] imA:(D^m 2t=^W©^4©ISi«<cJ:4 

t6^:&ffiw, ^j&a^a.^-;, h©MHfcatfc©aEP*ffl 
.^r s i i 4>fc. i5iaHEn'^©:?7{4*^ffl-r Sfcj6©s 
En:^f{4MHiMm*Miaa^^^"-' htc}tigcKO#w> Su 
gajg«i- 5r h±©|triBaEiwtt«itti««©fits*>e>* 
fctti IB a Eptc (, i fc a En:)?{4€r*i m u , mtmm u fc a 

En:&{4=£: txbtdtmo/c. BiffaSElW{i^SIUi«l«©3 
[003 1 1 *«iH©^4©»i«tcJ:i}S«JgSB, ^ 

«f>iMH{cffl;tL.fca^©@EPt. ftriaaEP'^©SEP:^{4 
^m.mti>mn<DB^i3^m!Mmt. iijfBat!(©aEn 

fici^m^wtcj: o^a3nfcBirfaaEp^{4itffl*sfii*^6 

Bu la s ep:^&* *><t {c hubb s tvii3mkW,m^<D 3 
Tcfiis, Sfc«HJia^iiR:3.^f V(03'Xjt{im.tijiiL. 

SJfcB|iriB««3-- f h©3^X7C(4a<!::^firi0teft«r 
ftffTSttff^^i. f;iBtW0ft:HUfB@EP:^r{4t^ffltS 
m<0 3 y^Tcfirg. * )t»BijfB^<fe^- vV<D3 ■■Xtc&S 
i , $ fc» H5f BJS«a - F- © 3 '^ISlS tiSHh 

BKft^:. BuiBjg^i^i' h©«^is«itS{c*ffc;^^wria 

[0 03 2] ^4©f6BJTii. *6*^Dat)»#:a--^ h 




^^^WTS C <!: J: . mBm&^mmmo 3 ^^7c{4g 
[0 033] m5 Omm *^b^CD^5 ©^?§{CJ:S 

fc> iui2aEn«:^-r^B!rie-fe>-»f©3^^{4a. 
j^^"^ KD3;*:7ufiig<t?^fi<i|BiKft?r, str^^^^ 

C 0 0 3 4 ] *^BJ(D®5 0l6IB«:J:-5ffi«»g5i> « 

3&»6tiriB@EnK:?[fr-5i(r^-fe>-9-(D3>X7cfl[S. 

mt. miiaitmbfc*iFtB-iz>1fcD3y^7cfl[S. *ft:»f!i 
^■7 h©3;^&S<!::^{4<tIiieft4«^:i^-y b<Dm 

[ 0 0 3 5 ] S5©igBjr«. mmicmmLtc-^-'-^-p 

:fcieSt©-fe>-!J-^r<!:6;^r. ^©ffi^O-(2>1^CD3yi 

^fc*fit.^=t laia* /c«tii:'3-r •& c i ^ 0 , -ffiS© 
a-MHiKft?:i5)mcisi,^tfa-c. i/*>*)isffi(ci3ii^ijfeai 
[003 6] me omm *i£hj(d^6 ©^sjic^ ^ 

BEnif-t?©l£St^4!^m-r%Sg8l«IBU^'& 

Ep{ci>?ts^st*«imu. frs*iaj©iismA>6tmo 

fc. fjiBBEn©3^X7cfig. S/c»H!riBJgtfS^- h© 
3 ;^7c{4g i^ti, * /ctJ BUlBM^ J- --^ h © 3 ^^CTctl 

[0 0 3 7 ] 3ls:^BJ©^6©^HgCc<i:S}»(^^g«. S 

EPS -Qcmm^micthmimmm^^mm b/cjs 
<S5ar.-y hi. sH(cissL/fcis]K©aEPi. wmsm 

L /ctt) iB^St*lffi««t©{4S«> 6 i^/cl5ia g EPK: I, »t 4 
SEifAi6Hirfa@EP©3;^7cfitg. SfctttulB^*:!--^ 

h©3y:7c{asi:^{4s sfc{iMia«^3.^-y h©3;x 
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7n&ai:&feilllgft«:ti-@-r6gtfit^®i> Hff5Btf-» 

l/fclffiaaEP© 3 ;)l7cfig. * fc«BtflB«fiK J^- 'jV<D 

3 ;j:55{4S i ^ fc» tas^:^. h © 3 -/^^ 

gi i iHllte^^BUlBJg^a^ -y h ©j»^llsJi^(c*ft& 

(=fitTiB^*/cttffi:>3-r4*Si . *W"r 4 c i 
ir*. 

[0 03 8] m6©*BJ-C(i. jaH©«l^©li^©&g 

K:@EP:?fii«lffl«i«*s®L. cn*ffi-5r*e,*»i;* 

}t^:zr. h±{cJgtgUfc^St©BEP(Cl^fcS:^fi[*SI 
10 (tiT^.CitCcti3. SEP©3;>C7nfiig^H-mb. Ctl?: 
4> i {Ctf-®(C J; o r}t#:x::i v h © 3 ^^iTcfilLg^fS^^ 

[0 03 9] ^t*j. Jj(±©:^^B^K:j:^,}iflK^S-e«. 

igfj©a Ep i L xw^(j>mm^m< ^ . iiiaai^©^?^ 

«:4rffliSlJ©^5f'r 5 >d^*/cWfflSi|©MjgiJCC,d£rjg3 
■t*-5^«^tiJW#S*m5*>. |gi!j©@EPi 
ur^fe©g^csffiia©^f**fflt>. MiaBEP^rei 

20 !Sti^Hi^«sfct*:^r{i?:<^mi-rs@EP:^{4ttai^««. 

©@EP©-en-en*SB«cEsij-r-5ciAs-r#. 3iffl± 

[0 040] jy±©*^B^Kj:5}g^^a-e». 
^^a^i- h«:S^L'fgria«#iJL-i' h©u>XMi^ 

m.. v+ ^»a^-aJgil,»5^fig^ffl-'^•7^-^^**iafeL/ 

iBiiii;/cwai:^-rs*®»> mtmm\^tdim.mi-^=y ^ 

30 - *|irfa««3.j^ -y h ©^B«H8iK:*tt£;#ltTi^S 

fc«H}:^-r'5>©*s. rn^J.-'^ h©Jt«Bift«i3>f ^ 

-^f i'?^ ^ V ^'x«*^fi£■r€>^ci•©l^©*ra4Alti 

[0 04 1 ] 

[#6BJ©ll;te©JfJ«§] «T. :^^W©IIS6?i5!SM*, 0 

[0042] Jfc(T©#llteJ^J!8WIt?». ittl^^fBfmtc-r 

h iL/r©TV:^?^^©U>Xi L 

40 itj^lSlSt©U>X:&05fflT5Ci=6<53£L.rSiBg*tT^C 

[0 043] i9Mmm 1 » *^B3©s 1 (Dmm&m 
h±©@EP=&^H©-t2>-9"r*iai-rs 
:^%ffli,>fc^«w©^ 1 ©^i^©l^SfiJ^s§M-c*s. 

[ 0 0 4 4 ] S U*. 2|:SISfe?i5^mUiBJ-r 

1 0 Ht. iSM^^^'y htCx<DTVi3ji'7, 10 
2. 10 3te<fcC;fl 0 9«. SEniL/r©LED. 10 
4(3:. 3>i^=i> ha--7. 10 5fcJ:CX10 

6W, 2i^-fe>-tJ-i L.t:©TV*y 5. 107W. 1+ 
50 »^^i L-C©3>t'*-:f, 1 0 8 ». tafii^flli L 




31 

-<;^^' 1 0 8{C», J«^ffl^-?-7^-^5:^*«i?U-C*J 
<. S/c. SEPl 0 2*ici;0'l 0 3«fi|«laL^2, hiL 
rcDTV*y'5 1 0 i±Oii|^«:H^trte<. 
CO 04 5] cn*Kif'PS-B-.5tC». ST. ^^f-ra 
>i/'n> ho-'^ 1 0 40Ma)(Cj:D@EniL'r(DLE 
D 1 02. 1 0 3. 1 0 9«:sS*T3-a:. C ®36=£ 2 i>:7C 

•b>vti^x<OTWijjt^ 1 0 5*iJ:y:i 0 erstt. 
^<D^m^9f»mm i o 7 -c^aa^s c i jc j; 0 . aen 

iUrOLED 1 0 2. 1 0 3. 1 0 9©3i>.jt:{4g 10 
{0 04 6]1I2«> ±M<!:ffl'J®A^6«^nifc2tkcD|ii 

. 2 0 1 tej:yf2 0 2 »^ti-en±wiiKiffiJM 
^> 2 0 3 »f# e>ta 3 y:7c{4atff#a-c* s . fj:*s. c 

KK]PtfiSnTt,^S„ milS<J5C«±ffi«^2 0 1 iWffi^ 20 

2 0 2-C^n^n^t£;T-2>xCi5ag{c*^BE|I©y*jJ: 
c;«z***S/£WrJ:t», Cti«:J:i3SEn<D3;>;:7cfi[S 
«fE2 0 3*s^6n?>Ci(C^cS.■ 
[ 0 0 4 7 ] 5)<86e.nfc3 ;x7csrart©aEn 102. 1 
0 2 *j<fc?^ 1 0 9 ©{itg^^n-en. 

@EP1 0 2 : =SiA <Ax. Ay. Az) 
@Eri 0 3 : j^.B <Bx. By. Bz) 
SEPl 0 9 -.^C <Cx. Cy. Cz) 
i-Ti. Ctl^*)miSi::L=.y h 1 0 1 (D:^&V ifiT^V 

^, 30 
[0 048JV- <Vx. Vy. Vz) = (Ax-B 
X. Ay-By. Az -Bz) 

*fc-^,CtCi»3. *I^AB«:fii-rSJg|feJ^^t» hiU 

rcDTV:^?^^ 1 0 1 (Dmm^iim^?>, •rrj:t>iz>. 1^ 

[0 049] rsis. ±S&<Dim-CitmV!SLfci!fi. Hffli 
», SEUiL/trCDLEDl 0 2. 1 0 3*iJ;0* 1 0 9 AS 

[0 0 5 0] m^ii. gEntOrCDL ED 1 0 2. 10 

3 *sj;uf 1 0 9 ^m<o^-< 5 > 5^^fc«;g|J<Diai^^3^T^l^ 

i^5fe-r€.J:5K:|63fc5f-< 5>i'3> 1 04K 

[005 1 ] guo:^ffi<fc orw. SEn i o 2 . 1 

0 3 fciof 1 0 9 i L-r^n-eni%)efe?:^^/c4>cD:& 

fflCi. 2^X7C-fe>-tM 0 4teJ:a'*l 0 5<i:b-C:t77-T 
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[0 052] Jii±<DJ;'5{c, «^ J^- »^ h 1 0 lOSi): 
7c&mff$S (BEri©3^>:7cffi^«i (Ax. Ay. Bz) 
«!: (Bx. By. Bz) ) >i: 6 i>*(c 3 ;^7c:&&t»$B ( V 
X. Vy. Vz) iiaKft*S|S]l^fC^6n*Ci{CXc 

h 1 0 l{cJ:-o-C«^*tfi&t^ C©!!!«l«i«|gi. ±IB 
:^ffi-C»^tlfc}i{^3.^ir h 1 0 lC!>3i>C7nfegi:^ 
iHlltoftCDft^Ei?:. <!:«>K:^It;§-lfrlB«i^flll 0 

8 i.cmf\ri>, i o s fc^iflsnfcis(i^ts$a<t 

JS^^xr-.;, f. 1 0 lOSiJiTciiMi^^fii. |5II£^> MCJf 

[0 05 3 ] ^^JB.^C?d 2 » *^H«©^ 2 <D|ISSff5.1i 
CT*>, f-±OgEn«:^HO-fe>1f-C*^ai^2> 

[ 0 0 5 4 ] E 3 {**||J6J^«J^?:liiHJ-r *B-C-*o 
T. 3 0 n*«SJ-'S5>-i»«^ait;^ .7 01 
ilaI-tf#*#OA:ftfe©Sm*a I (Dm 1 ©jlSiJf^Sg««J 
ilHF— ©fe©-C*>S. iaiioat,>«. C©J8«-'<-7> 
-^f*^U}:i:=--v h3 0 l*ime>n-ri='5,';?.-C*.5. 

[0055] 2|sjU6J^.^Pil-C«. atfe^>-^y-3?|fem:x 
^-^ h3 0 \'Cmk-Sintc^3,=.v V<0 (a) ISgfflU 

> x©a^B#j^.^j§ai. ( b ) ^1^©^ f) , ( c ) 

( d ) ( e ) -c * 

-as. ^©fll^ffl^N-^^-3f*l5B#Kte-SlltSmi 0 8 

Kill 9 . a 1 ©m 1 ©ii]5fi0®W'c©i^ftfRt m 1/ 

(I>^T©««*iil!«H^t»*g«: y T-»V A(C*MSi^W 6n 
j<-^?©a{b'^©?!*j^;*sgM«:^c«3, f*{c 3 > f - ^ 

[0 056] >3:*J, 1, m2 ©||*SJI5!lSM-ett. SEP 
iOTA. B. C©3-5?:ffifflL/fc*s, |Sl1$©jia-C4 
■oti±©SEP4i^-r-2.c:i{cj:D. «ei«:i6;te>n 
/cSEP©tt«*^^4Ci"C. i;»3WS©lSl>3;>:7c 

[0 0 5 7 ] ^tc. \-<D3'X7Cii.mt1jiifc. 
W'i:<S-ClilK«»M^-C*4*|-^{Ctt. @EPA. BtcV) 
■C<fc<. SEPCtt«l»-rt?i. }g«A^^-^r*i 

[0058] 2yi:7C-fe>1?-<i:L/r©TV*y54> 

fei±©ll)5S?f^SI«a)r I* . 2 i)C7cH2 1 0 5 *J J: iyf 1 0 
6©2-3©i?f«:^UfcA3, cn'SrS-^tii^L. 15 
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[0 05 9] S6{C. l^2(D||]5SJfJ^WK:fci,»r 
:^vY (Dmmm^ i , g EncD 3 iX7c{4g-?'«^:i ^ h 

[0 06 0] immmmm s » 3 omsmti^ 

[0 06 1 ] gi4«. :$^mMo:>m3(Dmmmmm^mm 
•rsiar^o-c. 4 on*, mi^^^v h tLt:(DTy 

^^7. 4 0 2*5<t)yt4 0 3». SEniUrOLED, 

4 0 41*. f67lc:5«-f5>yr3>hP-^, 4 0 5-A. 20 

4 0 5-B> 4 0 6 -A*icfcO'4 0 6 -B{i> l^'Tti'b 

mw:^&.^iiimm. 4 0 7», tf-»^^<bb-c©3>t: 
4 0 8«. iafi^«<!:L-c©eMtrf':i-r-/>^ 
^. r*-5o ccr. aEn4 0 2fcj:Df4 0 3»ak^jL 

--^ hi6T©TV*y^4 0 l±©Hffi(cHSL-r*J 

<, 

[0 06 2] cn*S5f^$-li--2.{Ctt. ^f-rs 
^ii'a^ h p-^4 0 4©MQIiCJ: D SEPi Lr©L E 

D402t403 ^.-^.ws-a-. ccm'S:sw:^&.^mm 

fll405-A. 405-B. 406-A. feJcCf, 40 30 

5-A. 405-B. 406-A, *JJ:0\ 40 6-B 
©^ig*>(D^n^nSEn4 0 2 i 4 0 3K:t,i/c-5:^fi* 
^mb. -e-©1ffS^lt@tHtiO-C©n>f^-if4 0 
7t?^STSCiCCj;»3@E|liL'-C©LED40 2i4 
0 3 © 3 iJiTcaSA *J J; CJf B C 6«IIS:^{4 

[ 0 0 6 3 ] H 5 «. SE|1:)^{5i*^aM«4 0 5 - AO- 
«^«^€:^-rib©t?*»5. 50 1«3>ha— 5. 5 0 
2»2«rliI«3©fte«im««6-:>*|iHgei«. 5 0 3»|5i 40 

mmm5 0 2 ±icmmwL&^ntcc CD fziyv-. 504 
ttSEn:^fic*^ai^«4 0 5 -A©3yi7t(4gr&.5. ^ 

S3-5©@ErWte*ia^;m4 0 5-B, 40 6-A. 4b 
J:C/. 4 0 6-BK:-0(,>rfc:^<|nF«|-C*€), 
[0 06 4] cn*S()f'PS-&€.(c». 3>hP- 
7 5 0 1 ©Jg^-C|5IiK«|«5 0 2 ^^'PiaS-aSC itCJ: 

-3-cccD-fe>-t>-5 0 3©ioi#*i&*5L. frsas^a.^ 

h4C l±K:#l-t(bnfcaEn4 0 2?rCCD-fe>1f5 
0 3©mSrt{C<i:6;l-2). «t^(JCC DH2>+^5 0 3© 

t&»4''i:»i-?-©gEn4 0 2 ©^mtesi©-rnfi*fe^i±i so 
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>1^5 0 3©mif©4''Wc*SJ;'5{C) I5I|i^tS^5 0 2 

nri^5.2«ii5]!3©^aMm^#etcj:o. mwisimm 
mt'io 5©3i)j7cfi[a5 0 4*>6mfcaEii4o 2©:^ 

[0 06 5] 3>hP-5 5 0 l-C«CCD42>-9-5 0 

3 ayWSf<D i-©eg ( i|i.i:**> 6 % 6 ©:^Ifi) fC i'cr^a: 

mtLtcum.) tcaEn4 0 2*5<be.^e.nri,iS*'*^j»r 
b. s^cItl.I:^-c^6^-5cl:^^clletl|«5o 2%f'^a6s 

[0066] swyjm.^mmm4 o 5 - B©itE!Sfej:c^ 

«im*4 0 5 - AilSfDf fc/i:SE|l:)^{4|^tHIS 

^© 3 Ajtmrn. 5 0 4 i «sij© 3 ;^ag*i ei^ i; SEn 

4 0 2 4 i 6^-cgEn::&fiv 2 J&*a&<b. 

[0 06 7] C©J:^{Cl/T3jtibe.n/c2o©@EIW{4 
VI. V2*^6aE|74 0 2©3;^^7Gag*^*^*6n-5, 

[0068] mmc. 3 6(C2 o©@EP3^a*^aitS«4 
0 6 -A. 40 6-B*fflt»r@En4 0 3©3;5^7caa 

[0 06 9 ] ^cfc. l3Kti«CCiS*.jilsn.2.ftS*^a« 
[0 0 7 0] *a«>6n/c3^>C7c5gMF*J©gE|I4 0 2*J«fc 

c?4 0 3©cia^^n^n. 

@En4 0 2 :j^.A= (Ax. Ay. Az) 
@EP40 3 :*B= (Bx, By. Bz) 
i^S, ctiJ: h 4 0 1 ©7^iav*sTS;t? 

[0071]V=(Vx. Vy. Vz)= (Ax-B 
X. Ay -By. Az -Bz) 
/ate. ±fe©lfiBj-c»«B8L/fc3&i. 5lffl±». SEPiU 
■CLED402<i:40 3*i!gl5^b'Cfeia3n.S©%K)5< 

/ce*^T©l^^ite-ri£J«*5$> 
[0 07 2]W;tW. SEn4 0 2<!:4 0 3*S'J©3f'(' 5 
r/i^* ytSSStJ©S?Sl[»:T»ri^^-r* J: 5 tc-b ^» h 
te<. Cti{c<J:*3M«*E«iJUr8^ffl-r«Ci*i-C* 

•s. 

[0073] S/c, moi^mt L-Ttt, aE|I4 0 2 <»: 4 

0 3<i:L.r-eti^tife4^^fc^>©4ffli>. swyjmi 

Ui«^4 0 5teJ:C;4 0 6©2yi:7n-fe>1ftLTy75- 
T V * ^ ^ C » ^ C <t {c J: 0 KSiJ L Ti^iaif S 

[0 074] &.±(D^'!>(iCLxmiS(.^^y h40 1©3 
'^<4S«#R <@En©3;>C7ciS*|lfil (Ax. Ay. B 
z) <!: (Bx. By. Bz) ) t^hZflcWt^ljiiLmi 

(Vx. Vy. Vz) *S|^I^{C^P.tl-5C tCcrj:?,, * 
Ct?, C©J:^{Ctf-iiJ%^f^cCioo. »f^:xr..yh4 0 

i«cj;o««*if^ct,>. c©i!^m#si. ±fa:&a-ct# 
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[0 07 5] «±©J: ^ (c. se[i:^&^tiimmit. sjm 

c 0 0 7 6 ] immmmm 4 > ^ism®^ 4 <Dmmm 

[ 0 0 7 7 ] H6«. ^^m(Dm4(Dmmmmm^mm 

h 6 0 1 75Jm6tl-Cl>?>,-^r «>-S„ :*:|| 20 

^©timffl>'^••7^-^5^?:IgmciBlatS«4 0 SKj^O. 
0 4 3 O|IJS?^<!i0!l-CCDtB«itf#8 i jFf U tcBVi^ 

{CiH^S3nSC<!:(C/j:f), fgic 3 > t* :x - ^S? 7 -f v 

ho3;^7c{igi}g»^{4{cjnATfs»:;^&«0 

[0 079] 20Ji^±. g&Si©SEPi^tS!©SEn 40 

^a-z-v b40 l©^fCliinr*^m3tlAj:li@E[I*i/ci 

^^o/cibTfe. iiiiiict6^6nfc@Eri(Dttfa*^ 

fflr-5Ct«:j:ij, f^*>»3K:f6coaEn7Wigll«:MWSn 
iSc i 3 y^Tctig. J; o'la^^ ©&t jMjJfS oI*l i 

[0 08 0] $6(C. m. |g2CD^JfeffJ«8^CC*Jti-t: 
•;'i7:^^ta*i!*t^^^-r-53>f*-iSf^'^.. 50 
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[008 1 ] 5 » 5 OSIfSJ^SS 

[ 0 0 8 2 ] 07 {J. 

7 0 1». ^^aLjr-» hibT©TV:<7^^, 7 0 
2*iJ;y'7 0 3«. SEPt^M. 7 04iJ. ^^iW^ 
705 A. 705 B. 705 C. 706 A. 706 

B. 7 0 6 c^-rnfeffist*^mts«, 7 o 7 tt 

SL«|«l<!:0TO=i:^f^-ir. 7 0 8 «, ie«i*8l«i b 
0 2*iJ:o'7 0 3W. <fc feCc-en^tiilHfcjpfbrjBcW 

u > x^iseffl b r sct&<^5cafc?:jRtS[T i J: 5 ^i^eas 

©TV*^^7 0 l±©f5^{fli5Sg{cSI5ebr*5<. 

[00831 cn*«jfif3-ti^.(c». ^SlJffllta 

«7 0 4 OflRaKCj: «5 BEP36aS7 0 2 i 7 0 3 

c©**'en^niieiit^^m«i«7 o 5 a. 705 

B. 7 0 5C. 7 0 6A. 7 0 6 B. 7 0 6CrSt:f. 

b/c©%> 'e-n6*it^!S^7 0 7t?^si-r-5ci(cj: 

0gEP7feaS7 0 2*5j:i>'7 0 3©3^^7u{4gAfc<fcJ>'B 
[0 0 8 4] *«>6n/c3i>[7c^mrt©SEn7 0 2*JJ: 

o'7 0 3 ©{aa^r^n^n. 

aEP7 0 2 :,^.A= (Ax. Ay. Az) 
SEP703 :.^B= (Bx. By. Bz) 
i-rS. cn(Cj:»JJ«»:x^v h70 l<D:^&Vifi^t 

^, 

[0085] V= (Vx. Vy. Vz) = (Ax-B 
X, Ay-By. Az-Bz) 

Wi/tmi 0 2i7 0 3ifimmL-C^tii$tli><D^f^<-tc 

[0 08 6 ] SW^Ml 02^7 0 3 ^rtBSfC 

E)3iJ-r ^ -6 J: ^ mm 5 > y l:fc«SijoS!S]S:t?»f 

sijbt:<j^a-rsciAi-c*5. 

[0 08 7] SiJ©:&Si br> @EP^feiS7 0 2 i 

7 0 3 i b-r^n^nfe (iss) ©M*sife«s*mc*s 
c i fc J: •) w^^ESij br uiffi-r 5:€rst> * 5. 

[0 08 8] jy±©J:^(Cbr«t^JLJ^-:, h 70 1©3 

■-XTvi^Lmmm. < @ ep© 3 -XTummm ( a x , Ay. a 

z) t (Bx. By. Bz) ) tj: i^io^icmmjUmm 
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(Vx, Vy. Vz} iJimmicn^tiiCtiCtj:^,, ^ 

•So 

[ 0 0 8 9 } H 8 imn^mmmi o 5 AOKif^^^-r 

0-0*0 , 8 0 1 »3fe-fe>1^. 8 0 2 «tfetHig!Sr* 

^lSIH#^c^^aJ!fi]5S8 0 2{cm^*M^, copi^^sa lo 
uri>fc^. m^mwmi o Atfthit^i^-*)-^ o i i 

ft^miaSS 8 0 2 S r ©m^oaMj&J^ L < 35: S J: ^ tc. 
>t»-8 0 1 gEn*?S7 0 2*i6#6-a-^>n/<:3fe**^im 

eitaiHlKS 0 2{Cfa^^r^5. «IW@IIS8 0 2'C 
«5fe$lJ«ie«7 0 4 it^tHlHlSSB 0 2 ©W^^^-eit 

St^^7 0 7(C3llS. CO^M (ilgHtPa) T«, S 
En3fe® 7 0 2 <!:3fe-fe>-9-8 0 1 <Df&<Dmmmmk (3fe8S 

[0090] ^cfc> ^TfeiiJW^^T 0 4A^67fe-fe>-9-8 

0 1 iSBii^tH^? 0 5 A«r-en^n«i^-r-5-5-- >^ 

^l/©fi3 < or fe, ^^^^l^tc j: fJl63fe*iJtiBl^fll 7 
0 4*ie3t-l2>-9-8 0 1 i*imiilK8 0 2 ^X<D^tx^ 

C 0 0 9 1 ] jifacDWrii. ®m{b<D/tii6{c, tbs^e^j* 

0 2 t LrStiM*^ttiliISS=S:ffiffiO> ^$IM^«7 0 

Aic^Ki^^^tiit^^mBmmi o 275^6^31*. 

Ctl*3t-fe>-9-8 0 iri6n/c^. =f^iaj|lK8 0 2 {C 

[ 0 0 9 2 ] ±iB©Mf ». gBfi|«^ffl«i«7 0 5 40 

SE^t^ffi^^7 0 5B, 705 C. 706 A. 706 

^c4b. *7l£*ijffll8|:m7 0 4A3{p6>SSBf»tS& 

wtf. ffliE<D^M*#< c tjSiirtr. gEP^j®7 0 2 . 
7 0 3*^e)^ffiftt*iai«l«irOSEai*iE5i(C3)?s!)SC 

[0 09 3 ] immmmm e > 2^^h^©i^ e (Dmrnm^ 
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[ 0 0 9 4 ] 0 9 ^tmmm^^m-r^m-c$> 

90 1 h-C*5. 07 

i©ai/>W, CC:^IK^N-5y-4z«^ffl3.j::ry h9 0 l35i 

[0095] *SlitJK«g0«r», ««-'^•7y-3^«li^J3. 

- -7 F 9 0 1 iOS^ffl LfciglSfeii.:^ h 7 0 1 © 

' * ^ — iSS 

f?©^ft^ffi/^•5^-^€:I^B^{<:ie«i^^7 0 BiCi^t) . 
07 ©m 5 ©llifiJ|5,tlW-C©fa4it»f8i*tJft>L/cff$t?i^ 

ccia^-rs. cntcj:?), ««©is©^r©tii«*ipii^ 

[0 09 6 ] ^5 . IS6 oDmrnrntf^M-cit: sen 

iUrA. B©2-:?©i^^1sefflL/ft:*5, |5l«©Mar3 

o©@EnA. B. c4^L. cn65:±-c«iai-r5/c 
ifoicmummkfammii^WL-r s c t (c j: c . fiims^ ^ 
--^ h(D3-A7v<im.i^mmoiiLicmxxmm-y}mtm*)<D 

[ 0 0 9 7 ] sfc. 3'o&i±<o. ^woymt^t^m>^ 

fob. mm<Dsm^m^-r^cti)i-c^. j:K)m<Dm 
tr » 3 ;x7cfis. im:^iiLi^ ct z/mw^ ©its'jj&i nite t 

[0 09 8 ] 3e>CC« US, m6©||)teJg,^WCfcCi-C 

- b (ommi^i . SEP© 3 ;^?ctta^«6« jLji ^ b 

[0 09 9 ] «^J^}ffi0>l 7 » :^:«H^©^ 7 ©HJgJfJ^ 

SH©SEn*«#:2.^ h±©:^{i*iai^^-c«^ 

W-r i, >fc:$:^HJ©^ 4 ©^g^©IIJ6Jf5SgWr 

[ 0 1 0 0 ] 0 1 0 :^mmBmm^mBM-rzmvi) . 

or. 1 0 0 1 «> }g|feii.:::.-y h<!:L'r©TV*p<7. 
1 0 02*JJ:C;fl 0 0 3«. SEnilyr©LED 

d''-Y*-K). ioo4». ^3t^'-r5>^^3>^^- 
■5. 1 00 5A. 1 0 05B. 1 0 0 6 AJtO'l 0 0 6 

B«. mwyj&^m^m. ioo7b> it^ts^tur 




IS 

^tr^Xi>^ r*^, CCV. SEPl 0 0 2*5J;0'1 
0 0 3 « i ^jicSKrtcogE^cD 3 '^Xjt&mcmM L < 43 
<. :&{4*glUtafiJl 0 0 5 A. 1 005B. 10 

OBAfeiCXl 00 6B»«||IJl::.^» hiLtrOTV*^ 

1 0 0 l±©6!E5«©fit®(C@^UTte<o 
(0 1 0 1 ] Cn€r!ft{^$-l+4iCW. Sf. I^ifeif-f 5 
>ifzi>hU~-'7l 0 0 4©*ijaii«:<fcf3aE|iiL/r©L 
ED 1 0 0 2 i 1 0 0 3?rt&jiT$-i±, cne^-etT^n 

@Eri:^r{4*imtS«l 0 05A. IOOSB. 1006A 10 
feJ:CXl 0 06B-CiiSlPO. ^nengfi^Jl 0 0 2.!: 1 

0 0 3{ci,»fciaEii^ffi[**^ai-rs. c©*iai$nfca 

EP:^r{4©fS$B?:imti« i o a 7 -cmmr^ c iic j: 

0 > SEP:^fiLMW«S«l 1005A. 1005B. 100 
6A*jJ:yfl 0 06 B35>P,*/cSE|ll 0 0 2*$J;jyfl 0 

0 3 <Dm)^m3 '^Xjcummti o . c n*^ 6 BEn:^{4«^ 

tfitS^1 0 05A, 1 00 5B. 1 0 0 6 AfciO'l 0 
0 6 B©3^X7cfeS*il!#-r-5C<!:3&iW3ft-5. Sfc. C 
tlifi h 1 0 0 1 <Dfi«05f{4* C t 

JiJ-C^-S. 20 
[ 0 1 0 2 ] S 1 1 «. @E|]:^(iS^a«« 1 0 0 5 A© 
— 3©1fs£l^=£7K-r*>©-C*»J. 1 1 0 l«3>ho- 

7 . 1 1 0 2 5j 2 lAiu f) (Dnmmmi^m'^ # m^mit^ 
110 3 itmwmi 110 2 ±(c@siga ? ti/cc c D 

•fe>-9-. 1 1 04«aElWfi:*iai^l 0 05AO3i>C 
7cSH-C*S. SIS 3o©SEP:&fi*iaa« 10 0 5 
B. 1 0 0 6A. 1 00 6B«:-oi,>Tfe^<lar 

(0103] c<DSBD:^m^mmm i o o s A^mvi^^ 
•a-€>{ctt, s-r. =3>bn-^ 1 1 0 i©}g^riiigei so 

fill 1 0 2*fPtt3-&SCi{Cj:orCCD-fe>-9-l 1 

0 3®ifiitr4Sii*^L<. Ahipcebmm (srartouto© 

S'XTctig) {clBSSnfcBEni 0 O 2*CCDH2>1^ 

1 1 0 3©mSFrt(C<!:e);^-5. mmtccD-^>vi 1 

0 3<Dum^'C^t-t<Dmw 1 0 o 2o^tfi{ist©-rn 

0 2?:{'pa(i$ti-m2.o -r-si. m^mmi io2(cffi 
i5^iisnrc»S2iSHo©fts*jim«i«(cj;»3. aEn:& 

tflPtfttiJfS« 1 0 0 5 © 3 'XtxMS 1 1 0 4 em/cgEP 40 

[0104] P>hP-7 110 l-C«CCD-fe>-9-l 

1 0 3 <D^m<D t'(oiimi ( '^'/l:^*> e, i* % 6 ©tji^ (c i-© 
santDtfiia) (caEni 0 2*5<i:6i6nrt>s*>% 

NaJBfrU' SCCcp^Cx-ci 6^2.J: ^{c|g4te«« 1 10 2* 

[0105] smyjimmmM 1005 B©«t5E*jj:!:^ 

at)f'P{* 1 0 0 5AtmOX!hi>f)K fcfc 110 4 iWJ 

©3y!:7cfi[g*ie.i^osEni 0 0 2%<!:6;s.rsEn:^ffi 

V2***S. 50 
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[0106] C©J:5«:U-C^iti6nfc2-3©SErWfi[ 
VI. V2*^?) SEP 1002 onMm 3 ^>:7cfi[S3tiS:^* 

[ 0 1 0 7 ] PlfilK:. ^i^ic2-:>(DmwystmtiHmi 

0 0 6A. 1 0 06B?:m»t:BEni 003©fflS«<J3 

[0109] ±ie©^?g-CK=&BSb/c*s. J|ffl± 

SEniL/r©LEDl 00 2il 00 3*!tl|iIL/t: 

«ia 3 ns ©?rP;$ <• fcjs?)^T©x^>&«s-rii:«*5& s , 

[0110] M^tf , SE(] 1 0 0 2 i 1 0 0 3 4SiJ©^f 

[ 0 1 1 1 ] S fc. m<D^^t LTttc SEP 1 0 0 2 i 

1 0 0 3 i U-C-en-eiia*^^fct>©«:ffll^ Z'Atc 
•fe>lH 0 0 4fcJ;C)«1 0 05iL't::^^-TV*^^ 

"S. 

[0112] l^J.hG^^'ilX.hXU^:^.^.^ H 0 0 1© 

3 .■XTt^m^tm.mji^^ifiwmicn 6 n 5 5 fc 

tsii>, -ecr, C©J:^{cit«'l*lfJ&:l»-oo, JilSJ.^ 
M 0 0 1 Jcj:orM«*^f>5:t\ c©!!!li«tt?Ri . 

±ia:)5arf#6n/tsni!J.^-;' n 0 0 1 ©3;^7cfig 

iti<fe^&©t»fBi*. i4>(C*ffS3-a-CiB»««l 0 
OStCtSSfif 5. 

[0113] iWmimBTi 2|s:^W©m8©||tS0Sl 

P4>> iSffl©SEp*}m:i- f ^±©:^^4«lu^«l^-cfel 
ai-r ■5:)^^4ffl(r >fc*^Bj ©^ 4 ©#6B^©ii«^-t? 
*s. 

[ 0 1 1 4 ] 0 1 2«, *^?l5!^«aJ5:SiH^-rs^-e* 
1 2 0 u^^s«>'^•■5y-^^^^a^- f h-c*^, s 

4<i:©ai,^*. C©«t^^>*7y-5f1ilW:2.^ f h 1 2 0 

1 *Jt8«ar.-, n 0 0 1 tc^wJra^^nri^s.-J&r* 
s. 

[0 115] :^mmmm-r;{-x. 

ir? M 2 0 l*stftaL//cSI«ai^» h© 

m<om.^m^-<^j('-^^m^^ummu:m'o. 010 

S, cn{Cj;«5, ^liS©Rg©:^r©ff$R*J|^B#Ki^S 

-e-©!!*^^:^f!X-r si^©^r^*5;*ciHKfM-c 1 5. 
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CO 1 1 6] >3:*j. m?. msommmf^m-cit, sen 

[0 1 1 73 3oiii±©. g^!g(©aEni^lSOS 

[0 1183 mi, m8<omiimmmiciai,>x 
- h «D»#i!ifii^i . SEP b < itmm:f7ikikmmm<D 

3;X7c{4g-?'»«:i-5. KD3;^7cfeg. 

[01193 imsMim9'^ :^^<Dm9(Dmmm 
m, jMH<DBEn*m:3.^f t-±©-fe>-9-c^^im-ri 

[ 0 1 2 0 3 El 1 3 :^mmmmm=s:in'rm^m'C'$, 

o-C. 130 1W. SI^S^.::-^? hiLrcDTV*^^. 
1 3 02- 1. 1 3 0 2-2. 1 30 2-n«. a 
EPib-CH^SS^n^tnMOLED, 1 303 - 1. 
1 303-2. 1 30 3-m». JS^:!^-:' M 3 

0 1 ©±^csss3nycm^lo2;^^5c^2>•9•, 1304 30 

^^Sf'f 5>i/n>ha-5. 1 30 7«. tf#tll 
^iL-C(D3>fa-^. 1 3 0 8«. IBMi^1«iL.r 

[0 12 1] cti^mii^mckt. ii^^f'f5> 
i/-3>hn"5 1 3 0 4©M^aiicj;i3aEritor©n<i 

©LED 1 30 2- 1. 1 30 2-2. ••. 1 302- 
n%*JiT$1f. C©**2i>:7C-fe>-9-iLTCDmffl(0 2 
'>C7c-fe>-tH 3 0 3 - 1 . 1 3 0 3-2.-. 1 303 
-m-Cie^. ^©tt^S^ritS:®^! 3 0 T-C^aa-r-S 
CitcJ;^. m<HcD2y!:7c-fe>tM 3 0 3 - 1 . 1 3 0 40 
3-2. 1 3 0 3 -m*i6afcn<10LED 1 3 0 
2- 1. 1 30 2-2. 1 3 0 2 -n®3;X7cfi!:S 
P-1. P-2. -. P-n?:**^,. cn*ie.jS!(Ctf- 
m^fJi'iCtK.J:')^ m<l<D2;JGc-fe>-9- 1 3 0 3 - 
1, 1 3 0 3-2. -. 1 30 3-m*s^*e>n. 3 6 
{C^n6*i6. Ji^fe:!-^; H 3 0 1 gi*©3;X3c{4g 

[0 1 2 23 2 ^o^micm-^ic^x 3 ;>:7c<am*5^es«)S so 
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nn^So ^ i©ii]56j^^^j{ctsi,i-r02*ffl 
[0 1 2 3 3 immmmmi 0} :^mM<Dmi oomm 

[ 0 1 2 4 3 0 1 4 :i:mmmmm^7r:-rmmmx& 

or, 1 4 0 1 tt, F-iLr©TV*y7> 

1402-1. 1402-2. 1402-3 HEP^ 
®. 1403-1. 1403-2. 1403-3 « 
fiSiar.-^ H 4 0 1 ±0. fcSJrSJCSJaSfiiStCiSSU 
/■cSEiimHitSm. 1 4 0 4$*. ^Tfef lJiaitg«> 1407 
«. lt»tSiti b-r©=3>fa-dJ, 1 4 0 8W. fB«i 

EP^jlSl 4 02- 1. 1 4 02-2. 1 40 2-3W. 

[0 1 2 53 cn*«(f^3#4{c«. *-r. ^*(Ifflf«l 
^1 4 0 4©*fjmcj:f)eEn3e;® 1 4 0 2 - 1 , 140 

2- 2. 1 40 2-3?:^3fe$H±. C©7fe5:-€-n-en{S 
Bl^^ffitSfil 1403-1. 1 403-2. 1403-3 

-C§W, BEn3¥:!2i*^6S!Silf*iai^«tci4/c^*r©iE 
mi^tiiLtc<Dii. ^ti6*ttffm«l 4 0 7rs?iar 
4C:i{Cj:DaEP3fej!!tl 4 02- 1. 1 4 0 2-2. 1 

4 0 2-3 icMnm^mmmm 1403-1. 1 4 0 

3- 2. 1 40 3-3©3,-^.©3i>:7c{a§^*fe. Ctl 

[0 1 2 63 Ajrfc. ±§i<DVi'mxii<mLtciis, mm± 

W. BEPi;L/-C©7tiSl 4 02- 1. 140 2-2. 1 
4 0 2 - 3*3?g|BlL'-r*ltfl3ti5©*E§<fces?)^=F©X 

s J: 5 )isij©a» ^ 5 > i/tttcimomm&xmmmi-r 

[0 1 2 73 SA:. J5fl©:^i l/-C». @E(13fcjS4 

[0 1 2 8 3 W±©J:^iCL/-cai^JL-:? h 1 4 0 1 © 
Cifc^ci,. -^-ct?. C©J:^:cH-atjS:tf^j:tr»-:5o. Jg 

iSiZL::.'^ h 1 4 0 1 (Cj:-5Tmife=&tf'Sl^ C©Wl^t» 
#fii. ±fB*;S-C#e>nfcS«J.:=-i» M 4 0 1 ©3^^ 
7c{4Si»«:^fii©t»«i*. tfc«C*tJ[SS-l*TiElita 
^1 4 0 8«:i#^-rs„ 

[0 1 2 93 ®9. HI 0©||SS?^,®Mtc*i(,i-C 
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h © < a ) ffiffl iyz^x<Dmiimm.^.mm. ( b ) 
msi<om . ( c ) ^m^^v ^jvn. ( d > mj^.^t> 

•ifteS. (e) ^<D«^ffl/^•^y-^^ 

^. tm<DmG:>^x<om^i»m»\mi>c y t;1/ 3? Ate 

[0131] 01 2K:*jl,irW. 3oiJ(±©^^ 20 

^ikai$titj:i.^BB\imct^A-ytciLyXh. f^^^OJCftb 

(DBm'&m^icth^x. 5ie[Oi^i='3;x7E;fi5[g> «®e 

3©t|^-CfeP«|-ca€.. 

[0132]$ 6(C. ^9 > I? 1 0©JI*S?f5J^K*3l,> 
ai-y h©«»l5litfe<b. SE|l©3i^fi[S^St«J^^v 30 

[0133] 

htCiBSLz-r. ■€-©fe^Hl©i|iS**i6a^S:i^-^ h©3^X 

n?>©}i^a:=.-7 h©3yc7c(4s^:/3{4> yjm&i^^<D 

^ J. ^ V h ©^«I© i 0 . ^ <D^»Xif 

[0 1341#(C. «fii:z::.s» ^cr«fi^/^••7y-;S^*« 
<S^4>{ci^a L-c^©f8^l^1ife{cStic:ff WTlBiiiS fc(*m 
:^-rsJ:^«:u/cig^{c». ««ip©}gtS^-?3'^-i?^ 
<bK:^SCcmnJ«6<!:ife»3. SS©i!iiH#^fiS^tc*si-t5* 50 
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mmommtjiim: 

[s 2 ] ±1211 1 <Dm&&miici5t,^x±mtmm<D-b 
>^xt h ^fc 2 o©^^«:«^(,>r 3 iJ^Tcfea*** 

[03] :^mmoMi<Dmmic^i>mz<r>mmtm^ 

[04 ] *^Hj©|| 2 ©^?««:^-S»3 ©ISStJ^SiM* 
[05] ±lall 3 ©^i^filWI{cijW 5 @ ElWfi[«lffi« 

«©«fiSW*^K-r0-cs> s . 

[0 6] *lfeBa©m2©^BJic«^^,||4©jeSS?l5!l§«a|4 
[07] *%Bg©m3©^li9tC^Sm5©5ySJKS8WI«r 
[08] ±iB^5©Slii?fJ^0!l©liBil^a«l«©«rf^{?|| 

*m-r0-c*5. 

[09] 3tc^?g©03©l%§a{C^i^6©SlifiJ15SIM* 

[010] :i^§m<D$s^<om^vzw^mi<Dmiimm 
[011] ±iB»7©*5sj^^^if!i©sEn:?fi[*im«i«© 

[012] :*:|6?g©^4©l6l9{C«6S^8©|litJI5^F!l 

?:iJiB^-r^0T-*2.. 

[013] :^mm<Dm^<o^^v:ishi>mQ<omMim.m 
=&i»H^-r-2>0-c*5. 

[014] *l6W©^6©^?g{C^S5mi O©||j60Si 

1 0 l-JglSJL--, h (TV:«7y^) 

10 1. 1 03-aEn (LED) 

1 0 4-^^'l'5>i'3>hci-^ 

1 0 5. 1 0 6-2>X7cH2>f- (TV*^^) 

1 0 7-thS«« (3>t*-3f) 

1 0 8 •••feis*s« (eai^-r^tf'-/;^^') 

2 0 1 -±m^ 

2 0 2-fl?M« 

2 0 3-3;x7cagt»fR 

3 0 1 •••JS'gl>'^^^-5f«ltB:i-^/ h 

4 0 \ V ilVtjji'y) 
40 2. 4 03-SEn (LED) 

40 5-A, 405-B. 408-A. 406-B-S 

4 0 7- (3>t*-*) 

4 0 8-fa^^« iMM,\i^^^4^if) 
50 l-n>hP--7 

5 0 2-lHl^S*a^ 



(14) 
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5 0 3"•CCD^2>1^ 

5 0 4-SElWt)r«^|iJ^^CD3^X7C<aS 

6 0 l-^Wi^-i^^'-^^m=L^y b 

7 0 1 -JgfiSa--^ h (TV*y ^) 
7 0 2. 7 0 3-gEP3fc«S 

7 0 5A. 70 5B. 705C. 70 8A. 70 6B. 

7 0 7-immm (n>f^-^) 

9 0 h 

1 0 0 1 H»»at.^y h (TV:^;^?) 

1 002. 1 0 0 3-BEn (LED) 

1 0 04 •••^3fe^''f5>d^3>ha-5 

1 005A. 1 00 5B. 1 00 6A. 1 006B-S 

B^immmm 

1 0 07-ltStS^ *-af) : 



10 



: 1 0 0 8- 
1 3 0 1 • • 
1 3 0 2- 
(LED) 
1 303- 

1 3 04- 
1 3 07- 
1 3 08- 
14 0 1- 
14 0 2- 
14 0 3- 



14 0 4' 
1407' 
14 0 8- 
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1. 1 3 02-2.-. 1 302-n-SEn 
1. 1 303-2. ••. 1 303-m-2;^ 

1. 1402-2. \ A 0 2 - 3 -mmtm 

1. 1403-2. 1403-3 -KtSllfeUi 

■mtmrnwrn 



[lai ] 



[g|3] 





^10$ 103 




1 0 1 h {TV»>i5) 

1 0 2. 1 0 3. 1 0 9 -SSI <L EO) 

1 05. 1 06-2JRSt:'» (TVa>») 
1 0 7-tt»lt«l O^tfa-y) 

1 0 8-a2ai«« (Mae5'*»'«x») 
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t 



t 



201 

\ 


(Ax, Ay) 




• 




• 

(Cx,Cy) 


(Bx,By) 


202 






• 


(Ax,A2) 


(Bx, Bz) 


• 




0(Cx,Cy) 



203 

J 

(AX, Ay, Az) 
(Bx,6y, Bz) 
(Cac,Cy,Cz) 




(16) ^mW- 1 0-78304 



m4] 



[07] 




402, 4 0 3 ..HR) (LED) 

4 0 5- A. 4 0 5-B. 4 0 6-A. 4 O 6 - B-efi>^{t4ftfj|]MI 
4 0 7'.'tW«PI (avei-^) 

4 0 8-Eftmi (MkfTW-f;^^^) 




7 0 1-»»ir.yh (TVA>7) 
7 0 2, 7 0 3-BH]3tSS 

7 0 4-3e5tiuiiaiii 

7 05A-C, 7 06A-C -ffittttttittMH 

7 0 7 "ttWttli <a>e:x-#) 

7 08 HRSmi (BttlfT':^^'^:^^) 



[08] 



[011] 



1OO5A(1O05B.t0O6A.1OO6B) 





1005 A, 1005 B. 1006 A. 1 O 0 6 B-SED:frtjk«fc{lim 

1 ooT-frtWMi {a^tfo.-^) 
1 oo8-re»w» «fiitf^3rx-f>i4r) 



mi 2] 

mi 3] 

1003 




X 
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